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UNITED STATES DEPARTMENT OF CONMMERCE
National Oceanic and Atmosphemc Administration
Wwashington, 0.C. 20230

OFFICE OF THE ADMINISTRATCR

October 16, 1880

Gentlemen:
The National Oceanic and Atmospheric Administration

regulating the ownership, construction, location, and
operation of commercial ocean thermal energy conversion

(NOAA) has been given responsibility for licensing and ”Nﬁlﬁ

(OTEC) facilities and plantships. The statute which
conferred this responsibility, the Ocean Thermal Energy
Conversion Act of 1930 (Public Law 96-320), reguires that
licensing regulations be issued by August 1981.

As part of NOAA's efforts to respond to that mandate in
an environmentally responsible manner, the enclosed OTEC
Environmental Issues Discussion Paper has been prepared.

A public "scoping” meetlng to assist NOAA in defining the
scope of environmental issues associated with commercial
OTEC development and to highlight the significant issues
to be addressed in preparing llcenSLng regulations will
be held as follows:

9:00 a.m. to 12:00 p.m.

Thursday, October 30, 1980

Room 4830

Main Commerce Building

l4th and Constitution Avenue, N.W.
Washington, D.C.

I hope that you will take the time to review the
Discussion Paper and give us your views, either in person
or in writing. Your participation in the early stages of
this important new dalternative energy program will assist

'us in meeting our goal of commercial development of OTEC
technology with minimum environmental impact.

Sincerely,

O/ W Korsedt—

Robert W. Knecht
Director, Office of Ocean
Minerals and Energy

=N



TE. 1056 .03 19%°

J02776k

OCEAN THERMAL ENERGY CONVERSION

ENVIRONMENTAL ISSUES
DISCUSSION PAPER

SEPTEMBER 1980 °

U.S. DEPARTMENT OF COMMERCE NOAA
COASTAL SERVICES CENTER
2234-SOUTH HOBSON AVENUE
CHARLESTON, SC 29405-2413

property of CsC Library

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION .

Office of Ocean Minerals and Energy

APR 0 9 IS5T

[D3 <4 4L




il SR BN BN N BN I BT BN .. B B B e

PREFACE

" This discussion paper has been prepared as part of the environmental
issues scoping process underway in the National Oceanic and Atmospheric
Administration (NOAA) in response to the Ocean Thermal Energy Conversion Act
of 1980, Public Law 96=-320. The document describes the Act and ocean thermal
energy conversion (OTEC) technology in general, gives several projected OTEC
commercial development scenarios, and highlights environmental issues associated
with that development.

The discussion paper is not a draft envirommental impact statement. Rather,
it is intended to serve as a brief introduction so that interested parties can
better participate with NOAA in identifying the scope of envifonmental issues
and the more significant issues to be addressed in the process of formulating
regulations to implement Public Law 96-320.

Interested parties are invited to comment on the discussion paper and to
attend and participate in a public scoping meeting to be held as follows:

9:00 a.,m. to 12:00 p.m.

Thursday, October 30, 1980

Room 4830

Main Commerce Building

l4th and Constitution Avenue, N.W.
Washington, D.C. :

Written comments on the discussion paper may also be submitted directly

to:
Lowell F. Martin
Office of Ocean Minerals and Energy
National Oceanic and Atmospheric Administration
Room 410, Page Buillding 1
2001 Wisconsin Avenue, N.W.

Washington, D.C. 20235

Written comments should be provided by November 7, 1980.
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1. PURPOSE AND NEED
l1.1. The Law and the Need for Regulations
The Ocean Thermal Energy Conversion Act of 1980, Public Law 96-320,
(the Act) sets as its goal establishment of a legal regime which will

permit and encourage development of ocean thermal energy conversion as a

commercial energy technology. That goal is to be achieved with due regard for
other uses of the coastal ocean and high seas and for protection of the marine
and coastal environment. The regulations which‘will be issued by the Natiomal
Oceanic and Atmospheric Admiristration, Envirommental Protection Agency,

Department of Transportation (U.S. Coast Guard), Department of Energy, and other

Federal agencies and departments with jurisdiction over ocean thermalvenergy

- conversion activities are necessary to meet these objectives.

The Act contains the following principle features:

It directs the Administrator of the National Oceanic ;nd Atmospheric
Administration (NOAA) to establish a'licensing program governing the ownership,
location, construction, and operation of ocean thermal energy conversion (OTEC)
facilities and plantships other than demonstration projects so designated by the
Secretary of Energy. The program will govern OTEC activities conducted by
United States citizens on the high seas and.the ownership, construction, and
operation of OTEC facilities and plantships documented under U.S. iaw, located

in the territorial seas of the United States, or connected to the United States

- by pipeline or cable. Regulations establishing the licensing program must be

issued within 1 year of enactment of the Act, that is by August 3, 1981, Those

regulations must provide for consultation and cooperation with all other interested

Federal agencies and departments and with potentially affected coastal States.

The views of interested members of the general public must also be considered.



NOAA is further directed to initiate a program to assess the environmental
effects of OTEC facilities and plantships. That program must address the short-
and long—term effects of individual and multiple deployments of OTEC facilities
and plantships, as well as submarine electric transmission cables and other
associated equipment located in the water column or on the seabed. Specific
areas which must be considered include the nature and magnitude of any oceano-
graphic, atmospheric, weather, climatic, and biological changes associated with
OTEC development as a commercial energy technology. The issué of whether or
not the.potential cumulative environmental effects of OTEC development require
placing and upper limit on the number or total capacity of OTEC plants to be
licensed must also be addressed.

The Secretary of the department in which the Coast Guard is operating
is required by the Act to establish by regulation and enforce procedures with
respect to the equipment, training and maintenance required for OTEC facilif
ties and plantghips to promote safety of life and property at sea, prevent
pollution of the marine environment, clean up any pollutants which may be
discharged from OTEC facilities and plantships, and prevent or minimize. any
adverse impacts from construction and operation of OTEC facilities\and plantships.
The Secretary is further directed to promulgate and enforce regulations to prevent
interference between OTEC plantship thermal plumes and other uses of the terri-
torial seas and natural resources jurisdiction areas of the United States and
other nations.

The Act amends The Merchant Marine Act of 1936 (46 U.S.C. 1101) to provide
Federal financing assistance for OTEC facilities and plantships. That assistance
is to be made available by the Secretary of Commerce to commercial OTEC facility
and plantship proposals he finds to bé economically sound as well as to demon-
stration projects certified by the Secretary of Energy to be reasonable risks
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with respect to technical and ecomomic viability. A special subaccount of
the Federal Ship Financing Fund, to be known as the OTEC Demonstration Fund,

is also established to guarantee OTEC demonstration facility or plantship

construction loams. An upper limit of $2 billion in outstanding obligatioms

guaranteed under the subaccount is specified. 3
The Administrator of NOAA and the Secretary of the Department in

which the Coast Guard is pperating share responsibilities for enforcement

of provisions of regulations issued under the Act. The Administrator is

charged with establishing ccmpliance monitoring requirements on OTEC

. licensees. These requirements may include placing Federal officers or employees

"aboard OTEC'faéilities and plantships, as well as requiring monitoring of

environmental effects of OTEC operations conductéd by licensees.

Tbe Secretary of State, in cooperation with the Administrator of NOAA
and the Secretary of the department in which the Coast Guard‘is operéting,
is charged with conducting international negotiations as neceséary to assure
non~interference between OTEC facilities and plantships,‘safety of navigation,
and resolution of such other matters regarding OTEC facilities and plantships
as need to be resolved by international agreement.

Finally, the Secretary of Energy is charged with responsibility for
estéblishing and enforcing standards and regulations necessary for safe con=
struction and operation of submarine electrical transmission cables and equipment
associated with OTEC facilities and plantships. Those regulations must require
use of the safest and best available technology for cable shielding, as well a;
use of automatic current interruption devices.

The full text of the Act is set out in Appendix A. NOAA's present schedule

for complying with mandatory deadlines in the statute appears in Appendix B.



1.2, Purpose and Scope of Discussion Paper
This environmental issues discussion paper is not intended to treat

exhaustively all potential environmental issues associated with development of
OTEC licensing regulations by NOAA. Rather, it is intended to prsvide an over=-
view of the statutory mandate, the technology, the potential scope of OTEC
commercial development, and the environmental impacts projected to oécur as a
result of commercial deve}opment. It is hoped that availability of this paper
will assist interested parties in preparing for the scoping meeting onlenviron~
mental issues to be held October 30, 1980, so that the session will be
useful to all concerned with assuring development of commercial OTEC in-an
environmentally responsible manner.

Tﬁe envirommental impact statement (EIS) which will result from NOAA
actions to comply with the National Environmental Policy Act (NEPA) will
assess the envirommental impacts of development of OTEC as a commercial
energy technol?gy under a number of altermative reguiatory regimes. TheA
scoping process for which this discussion paper was prepared will assist the
NOAA Administrator in determining the scope of issues to be addressed in the
EIS and the significant~issues related to establishment of a regulatory regime
for OTEC licensing. in general, the issues to be addressed will include the
projected nature and magnitude of future OTEC development, the local and
global environmental impacté of that development; possible ocean use conflicts
with shipping, OCS activities, fishing, port access routes, etc.; the energy
requirements and conservation potential associated with OTEC development under
alternative regulatory regimes; and the level of irreversibl% or irretrievable
commitment of resources associated with the OTEC regulatory regime selected as

NOAA's prefered alternative should it be implemented.
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1.3, Ocean Thermal Energy Conversion Technology
1.3.1. The concept

Ocean thermal energy conversion is a process for using solar energy
stored in warm ocean surface waters to perform useful work. Tha; work may
be generation of electricity for dpmestic and industrial consumption or
production of energy intensive products. Two different processes are currently
gnvisioned for use in reducing the OTEC concept to commerclal practice, the
closed cycle system and the open cycle system.

The closed cycle system uses ocean surface waters warmed by the sun to
vaporize a workiﬁg fluid contained in an enclosed piping system. The vaporized
working fluid is passed through a gas turbine that produces rotary motion from
the thermal energy imparted to the working fluid. That rotary motion is used
to drive an electrical generator or the machinery used to produce a product.
After passing through the Furbine, the working fluid wvapor fs cooled and
condensed back into a liquid by.méans of cold water pumped up from the deep
ocean. The liquid wofking £luid is pumped back through the warm water heat
exchanger to vaporize it and the cycle is repeated. No fuel in the conven-
tional sense is used. The enclosed working fluid is continﬁally vaporized
and condensed by means of the temperature difference between the warm surface
waters and cold, deep ocean ﬁaters. Figure 1.3.1 shows schematically
the closed cycle process.

The open cycle OTEC system operates in much the same way as the closed
cycle system except that seawater jitself is used as the working fluid. Warm
surface water is passed through an evaporator at reduced pressufe so that it
boils. The produced steam is passed through a turbine to produce rotary motion

and is then condensed using cold ocean water drawn up from the depths.



) | n p | [ 'H TN T B

B6L61 ‘00 adanos
maiskg 19mod DRLO @19K)-paso1) Jo.wradviQ d130WAYDS [°¢°1 2an31y

JSNYHX3A INYLN! . 1SNy
HILvM 070D I LY AT C e CUDIVG WAYM
/ ondIr EuN aind1t FuN “
~ - IMNSSIAN MO JUNSSINI HOIH .62
i
MIIC H¥371
¢ HV -MNSSIN - nuv
! ainbi
: 2:00 3" 0.0
: O
, MISNIANOD HOLYMOLYAT
_. )
_. J2,0T= .02
MOLYHINTO
AM aANguNL A , )
e - . L
HOdvA EHN HodvA EHN \ ./
ANNSEIU S A0 IHNSS3Yd HOH
2.2
. 1Nd1No
MIMOd DIMLOTE

IANY LN
MILY!N WHYM



.

il N N N N N B B BE OB B By B e

.Because salt is removed through evaporation, the condensed water from the
open cycle process is fresh and constitutes a useful byproduct of the procéss.
However, this distillation effect also results in discharge of seawater with
a slight i;crease in salinity (approximately 1%) over ambient values. To main—
tain efficiency of the open cycle process it is necessary to remove non—condensible
gasés, such as o#ygen and carbon dioxide, before the water vapor passes through
the turbine. This reduces process efficiency and may necesgitate discharge of
these gases to the atmosphere. Figure 1.3.2 shows schematically the open cycle

process.

The first commercial applications of OTEC are expected to use closed

'cycle technology, although there is considerable interest in commercialization

of the open cycle concept because of its inherent freshwater production
capability. Because of this likelihood that closed cycle sy§tems will be
the first to be licensed for commercial operation, this discussion paper will
emphasize iséues related to them.

The major subsystems of a closed cycle OTEC facility or plantship which
are of concern in addressing environmental issues are as follows:

Heat exchangers = The seawater heat exchangers of primary importaﬁce

in the closed cycle design are the evaporator, which uses warm surface water

to heat and evaporate the working fluid, and the condenser, which uses:rcold
seawater from the depths to cool working fluid vapors after they have paséed
through the gas turbine and return them to a liquid state. These ﬁeat

exchangers are one of the most important components of the OTEC system because
their efficiency in transfering heat from the water to the working fluid and visa
versa will Have a significant effect on overall system efficiency. Because of
this, control of biofouling of the seawater side of these heat exchangers is a
vital system operating'parameter. Likely candidate materials for construction

7
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of these heat exchangers are aluminium, titanium, 90/10 copper/nickel alloy, and
stainless steel. Approximate seawater surface area requirements for these heat

exchangers are 10,000 m? /MWe (Megawatts electric) of plaﬁt capacity. Ten thou-

and square meters is equal to approximately two and one-half acres;

Working fluid - The working fluid for a closed cycle OTEC plant must have
heat transfer and thermodynamic properties. suitable for efficient operation. Cost -
and compatibility with heat exchanger materials are other design considerations.
Ammonia (NH3) is currently the most likely choice as a working fluid. Expected

quantities to be required in the closed system are 25 m3(6,600 U.S. gallons)/MWe

of plant capacity. (Open cycle OTEC uses seawater as a working fluid).

Modules/Platform - Rather than relying on two large heat exchangers,

several heat exchanger modules will be grouped to make up the OTEC power system
for a large commercial plant. This will permif taking portions of the system
off-liﬁe for cleaning and maintenance while continuing operation. If the OTEC
plant is located at sea, a moored or free—floating platform must be provided
for the system. The platform must be capable of withstanding the stresses of

ocean storms and normal wave=induced motions, as well as stresses caused by move-

"ment of water through the systems Several conceptual designg of at—sea OTEC

platforms have been completed, including ship, spa:/bouy and semi=submersible
hull shapes. The OTEC power system equipment (evaporator, turbine, condenser)
might also be located oun land.

Cold Water Pipe = The pipe used to draw cold ocean water up from the

depths is also a critical system element., For a floating application the pipe
must be able to withstand the stresses of storms, normal winds, and currents,

as well as stresses caused by movement of water through it. Full scale commercial
designs of the cold water pipe for 100-400 MWe OTEC plants may be as long as

1,000 meters and as large as 30 meters in diameter. Candidate materials for the

9



.cold water pipe.include steel with elastomeric joints and fiberglass. 7If the
OTEC plant 1s located on land, a submarine pipeline might be used for the cold
water pipe. Flow volumes of cold water for closed cycle systems are approximately
3-4 m3(800-1100 gallons)/second per megawatt of electrical capacity. Fgf a 3=
400 MWe commercial plant, the total saitwater flowrate is roughly equivalent to
that of the Nile River.
There are th?ee ways' in which the OTEC technology may be implemented. The

OTEC system ﬁay be located on a facility moored to or standing on the ocean
floor. Electricity or pfoduct from an OTEC facility most likely would be moved .
to shore via electrical transmission cable or product pipeline. The OTEC power
system may be located on land with cold and warm water intakes and discharge
piping in the form of moored or seafloor pipelines to the appropriate marine
locations. Finally, the OTEC system way take the form of a plantship, a vessel
designed to use temperature differences in ocean water while floating unmoored
or moving through the water, to produce electricity or directly drivé process
machinery. OTéC facilities and shore installations would likely be used to
produce electricity for introduction into the public utility electrical.grid.
OTEC plantships will likely be used for productiom of energy intensive products
such as ammonia or for energy intensive processes such as aluminium smelting.
Products would be manufactured aboard the plantship as it followed optimum thermal
gradient conditions and would be moved from the plantship to shoreside markets
by conventional marine transportation modes. ¢
1.3.2. History K

: The OTEé concept has been in existence for a number of years. Several
other nations have explored the possibilities of commercializing the technology
in the past. Thé French funded a large scale OTEC development project for awhile
in the 1930s. However, it was later abandoned. Recent realization that the world

10
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is rapidly depleting its oil reserves, coupled with large oil price increases, has
renewed interest in OTEC.

Recent U.S._developments include deployment of Mini~OTEC and the pending
deployment of the OTEC-! engincering test facility. Mini-OTEC is an experi-
mental, barge-mounted, closed cycle power system with cold water pipe. The
Mini-0TEC project was initiated in September 1978 by a consortium including the
State of Hawaii, the Lockheed Missiles and Space Corporation, Alfa-Laval and
Dillingham Corporations. Mini-OTEC was succeszPlly deployed several kilometers
of f Keahole Point, Hawaii in August 1979. A 50-kilowatt design, Mini-OTEC's
generator ran two 20 horsepower seawater pumps and produced slightly in excess
of 10 kilowatts of net electric power. A second deployment is currently
planned to be undertaken with support by the U.3. Department of Energy.

The OTEC-l engineering test facility has been developed as part of the
Department of Energy program o successfully demonstrate commercial scale OTEC
technology. OTEC-1 is a Navy Reserve Fleet tanker, the USNS‘éHEPAﬁHET, which
has been modified to serve as an operational test facility for closed éycle
OTEC power cycle components such as heat exchangers, pumps, cold water -intake
pipes and working fluid systems. It has the capability of testing components
at the one ﬁegawatt (1,000 kilowatt) electrical capacity level. The planned
operating site is 30 kilometers northwest of Keahole Point, off the Kona Coast
of Hawaii. Deployment is scheduled for thé late fall of 1980.

Consistent.with the accelerated development and commercialization schedule
mandated by the OTEC Research, Development and Demonstration Aet of 1980, Public
Law 96-310, the Department of Energy (DOE) has issued a Program Opportunity ﬁotice
for design, construction, deployment, operation, and evaluation of a closed cycle
OTEC pilot plant with a net capacity of at least 40 megawatts electric (MWe).

The OTEC pilot plant program will proéress from conceptual design through five

11
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Figure 1.3.3  An Aerial View of Mini-OTEC in Operation. )
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additional phases culminating in deployment and long—term commercial operation
of at least ome 40 MWe closed cycle OTEC plant. The current schedule for the
DOE pilot plant program calls for construction to begin in mid calendar year

1984, with at-sea operational test and evaluation starting in mid 1986.

13



1.4, The Thermal Resource and Potential Future Development
The minimum temperature difference between surface waters and the deep ocean

which allows efficient OTEC operation is approximately 20° C. A temperature

difference of that magnitude is generally available between the surface and a depth

of 1,000 meters in a band between 20 degrees north latitude and 20 degrees south
latitude, as shown in figure l.4.1. An adequate thermal resource for OTEC plant
operation tends to be ava;lable within 10 kilometers of tropical U.S. islands
where water depths reach 1,000 meters. Figure 1.4.2 shows thermal resource

availability for Hawaii and Puerto Rico, as well as the Gulf of Mexico.

U.S. island sites are likely candidates for early commercial OTEC development.

This is due to nearshore availability of the thermal resource, which reduces
electrical transmission cable costs. Another factor is the near total dependence
of U.S. islands on imported oll for energy needs. FEach megawatt of annual
electricity demand met by OTEC would eliminate the need to import 40 barrels of
oil per day. qu example, if Puerto Rico's current average annual use of 2,000
megéwatts were derived from OTEC, the need to import 80,000 barrels of oil per
day would be eliminated.

Another potential area for early commercialization is ammonia production on
OTEC plantships. A large'portion of U.S. ammonia production is used in manufac-
turing fertilizer. The feedstock currently used for shoreside ammonia productioﬁ

is natural gas. An OTEC ammonia production plantship would rely on hydrogen

produced from seawater as a feedstock. A 325 megawatt ammonia production plantshirp

would be capable of producing 1,000 metric tons of ammonia per day. Each such
plantship would eliminate the need for 12 billion cubic feet per year of natural
gas as ammonia production feedstock. Current annual U.S. natural gas procduction
is about 20 trillion cubic feet. Thirty such 325 megawatt plantships‘would be
required to meet projected post 1985 increases in U.S. fertilizer demand.

14
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A number of projections with regard to OTEC commercialization have been
made. Congress, in enacting the OTEC Research, Development, and Demonstration
Act of 1980 (Public Law 96-310), has established as a ﬁational goal demonstration
of at least 500 megawatts of OTEC capacity by 1989 and commercial operation of
at least 10;000 megawatts of OTEC capacity of 1999. The Council on Environ-
mental Quality has estimated that OTEC could supply 1 to 3 quads (qua#rillion
British thermal units) of energy b& the year 2,000, This is equivalent to 30,000
to 90,000 megawatts of commercial cépacity. It has been projedted that potential
OTEC capacity within 200 ﬁiles of the Unit;; States coast could be as great as
70 quads per year, or the equivalent of total current U.S. energy consumption.
The Hawaiian archipelago alone has been estimated as capable of producing 10=15
quads from OTEC plants.

In the near term, projected commercialization will.probably be in the
form of small (10-40 megawatt) OTEC electrical plants to supply incremental
baseload requirements for U.S. islands in the Pacific and the Carribean.

Early development ?f ammonia production plantships is also expected, with
initial sizes in the 40 megawatt electric rangé capable of 125 metric tons
per day of ammonia production. NOAA currently expects two to three licensiﬁg
applications in these size ranges immediately after licensing regulations are

issued in the summer of 1981.
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.2. AFFECTED ENVIRONMENT
2.1, Open Ocean

As noted earlier, the requisite thermal resource for OTEC development
generally exists in a band 20 degrees north and 20 degrees south of tﬁe
equator. In potential OTEC island areas, elevations rise quickly from great A
ocean depths. Depths over 1,000 meters occur within 3 kilometers of land at
many potential OTEC sites. Bottom sediments raﬁge from terrigenous to biogenic
in character and may exist és thin layers overlying hard substrate or soft
penetrable substrates.

Physical oceanographic narameters of importance to OTEC system design and
evaluation of environmental impacts include near-surface current profiles, mixed
layer depth and photic zone depth. Circulation patterns are‘important because
warnm surface waters are the limiting resource for 0TEC‘operétions. While some
solar warming of the surface waters at the OTEC location does take place, most
of the stored solar energy is obtained in eguatorial regions and traﬁSported to
potential OTEC sites by ocean currents. Figure 2.2.1 shows these lafge séale
circulatioﬁ patterns. Local and macro scale circulation patterns will control
OTEC discharge plume shape and dispersion, thus determining possible discharge
plume interferences and tramsport of OTEC facility and plantship discharges.

The mixed layer is the upper layer of the ocean which is well mixed by
wind and wave action. Temperature, salinity, and nu£rient concentration values
are essentlally homogeneous with depth. within the mixéd layer. The mixed layer
defines the vertical extent of the solar resource for OTEC. There is seasonal
variation in mixed layer depth with a maximum réached at the onset of‘winter.
Yearly average depth as defined by the depth at which temperature drops to 1°c
below sea—-surface temperature, in the areas of interest ranges from 22 to 80
meters, with an average of 56 meters.

19
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The photic zome is the surface water layer in which light penetrates to
a level of 1 percent of its surface yalue. Most, if pot all, primary biological

productivity occurs in the photic zone. The photic zone depth for potential

IR

OTEC areas ;apggg from 120 to 140 meters with a mean value of 125 meters. These

values are typical of yery clear, blue oceanic waters,

.....

assessment include nutriept and dissolved oxygen levels for depths covering
potential intakes, discharges, and dischsrge plume stabilization depths.

Carbon dioxide saturation levels both at cold water intake depths and at
discharge dsptﬁs are imggrta§§ for assessing potential carbon dioxide efflux to

the atmosphere as a result of OTEC operatioms.
' n
Nutrient levels, as indicated by nitrate copcentration, are very low in
Toa g S ¢ TP TR, & it S PSR AR 4 h

surface tropical waters and increase with depth to 2 maxiumum at 700 to 800
meters. Values at a potentigl cold water iptake depth of 1,000 meters are
slightly below the maximum. 9??99=pb9§ph§59§'9@9 silicates display a similar
concentration profile with respect to depth.

Dissolved oxygen values are typically a maximum at the sea-surface.
The concentration profile with depth shovs a decrease to mwinimum value a
approximately 500 meters with an increase to approximately 60 percent of sea-

surface values at 1,000 meter cold water intake depths.

Carbon dioxide exists in saturation equilibrium with carbonate,

bicarbonate, and carbonic agcid in ocean water. Ampient water pressure,

temperature, and salinity all govern saturation concentration of carbon

dioxide. Decreases in depth, with increases in temperature and salinity all

£y -

decrease the saturation concentration of carbon dioxide. For this reason,

upwelling of the volumes of cold, deep ocean waters associated with commercial
. [N

OTEC operations have the ppgquiql for some pelgése of carbon dioxide to the

.

atmosphere.
22
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\ Biological considerations of relevance in assessing impacts of OTEC plant
operation include all aspects of the ecosystem between the neuston layér at
the air-sea interface to the boundary layer between the mesopelagic and
bathypelagic zones at depths in excess éf 1,000 meters. Phytoplankton are
free=floating algae which produce organic matter upon which the marine food chain
depends. Phytoplankton production is a photosynthetic process occuring in the
photic zone. Measurement of chlorophyll a provides an estimate of phytoplankton
biomass. Surface values for chlorophyll a are generally low in tropical and
subtropical oceanic waters, but increase with depth to a subsurface maximum at
depths of 75 to 150 meters. The actual maximum depth varies both spatially
and seasonally. Phytoplankton productivity values in the tropical and sub-
tropical ocean locations for potential OTEC sites are generally'low; The
exceptions to this are in the equatorial divergence zone, shallow seas, semi-
enclosed areas, near land, in areas of natural upwelling, aqd other places with
increased nutrient availability over average ambient values.

Zooplankton, a major component of the next trophic level in the marine
food chain, are passively floating or weakly swimming animals of the water
column. Zooplankton are concentrated in the upper depths, above approximately
200 to 300 méters. Standing stocks decrease rapidly below those depths, reaching
vélues of 1 percent to 10 percent of surface concentration at depths of 1,000
meters.

Micronekton are actively free-swimming marine organisms in the one to .
ten éentimeter size range which include juveniles of important commercial
species. Major m?cronekton groups include fishes, crustaceans; cephalapods,
and gelatinous organisms. Micronekton biomass concentrations exhibit wide
variation with area and depth, however a significant amount of data on average
values in oceanic areas away from land masses, divergence zones, and upwelling

areas is available.
23
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¥ Nekton represents ‘the large &nee*§Wiﬁmi§glpcéanffiéhesu ‘Numerous species

of commercial -and ‘sportfishing imp@tt&ﬁcé?ﬁ"ﬁféﬁﬁﬁéﬂnitrqpical and sﬁbtropical
.o¢§an watersqfincludingztuna,’dolﬁhinfiﬁh“Emanlﬁﬁgﬁsworafish,—and-séilfish.
0§her nektonic ‘species of lessererHHErdiﬁlfiﬁb@ﬁﬁ&nce‘fnc&uding squid,

 gharks ,A flying ‘fish, :sunfish, ete., are Tound dn wropical ‘ocean waters. A

Numerous -species of marine mammals also :occur within ;potential OTEC resource

areas. These include ‘a .number of :species of :porpolse, ‘whales, seals, manatee,

and dugong. Sea :turtles also occur din ‘the 'Gulf +of Mexico, South Atlantic, Carib-.

bean, Hawaii, -and Trust Territories -of ‘the 'Pacific Tslands OTEC resource areas.
Deep-seafbeﬁthos,fthe'Tnhdhi&antS'dffﬁhe¢bdbtomksurface‘and sediments

of the deep -ocean -are Iikely ‘to ‘be meﬂativeiy|uméﬂfeéteﬁ1by'OTéC operations.

Characteristics of :the benthic 'community include high-diversity, maintenance of

that diwersity by mobile ‘scavengers, and ‘the -extiremely slow metabolic rates of

organisms in ‘the -deep~sea 'habitat.
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2.2. Atmosphere
Air/sea interactions determine many local and larger scale weather and
climatic effects. The relationship between sea~surface temperature, local
air temperature and relative hﬁmidity gdverns the occurence of sea fog.
Sea—surface temperature variations over large scale areas of the ocean surface
govern formation and movement of high—-pressure zones. Location and areal
extent of high preésure zones govern the movement of tropical .ocean storm

tracks. There is evidence that natural occurence of sea=surface temperature

‘anomalies over large areas of the Pacific ocean have resulted in inshore

movement of storm tracks along the coasts of California and Oregon.
Carbon dioxide concentrations in surface waters govern interchange of

carbon dioxide between the atmosphere and ocean waters.

25



243+ Coastal Areas

"Coastal features in potential ‘0TEC -application areas include habitat for large
nambers of seabirds, :breeding area for -sea :turtdes, and habitat for the young
of many commercially and recreationally dmportant :species of finfish and shell-
fish. Significant features ‘include .coral rreefs and ‘tropical islands of the
western Atlantic, western 'Pacific and :Caribbean, as well as wetlands, bayous,
and -barrier islandsﬂalongfthefculfrbfiMexico coastwdf?theEUnited States. 'Hébitat
for sea turtles is found throughout Hawaii :and ‘the Trust Territories of the
Pacific Islands :as well -as iIn the iGulf *of Mexico, western &tlantic, and the
Caribbean. ;Numerous=species-offctocodile.and alligator -are found in south Florida,
along the Gulf Coast, -and in the ‘Caribbean Islands. Much of the United States
Gulf Céast is an Important ‘breeding area for commefbcially dmportant shrimp and
shellfish fisheries.

Numerous pepulations of ‘coastal -and isl%nd-a@sociated:seabirds such as
pelicans, gulls, and booby fregquent potential coastal OTEC application areas.
Large popuiatiogsvof ‘transitory migrants -such as ithe golden plover are also

found.

26
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3. ENVIRONMENTAL CONSEQUENCES
A closed cycle OTEC plant will require some 6 million gallons of warm
water flow per minute, and an equivalent flow of cold water, for each 100 MW

of net power generated. This 12 million gallons per minute of total flow

-must be reihﬁ%bdﬁced into the water column either separately, through indi-

vidual warm and‘céld water discharges, or as a mixed discharge. 1In addition

to potentially geing of different temperature anq salinity than ambient waters

at the point”pf\agscharge, these flows can have &ifferent chemical and biologi-

cal properties tﬁat are characteristic of ocean water at the intake locations.

In considering‘thé relatively large ocean water flow rates, the physical

presence of the facilities, and the trace and other constituents which may be

released, envi;pqmental concerns arise as discussed in the following sectious.
f3.l. Direct Open Ocean Consequences

3.1;1. Displaceﬁent'of Ocean Water Mass

The displacement of large quantities of ocean water causes artificial
disturbance of natural thermal and saligity profiles (thus density), as well
as levels of dissolved gases, nutrients, carbonates'and turbidity. The behavior
of the OTEC discharge plume, both in the near—field and far-field, must be
predicted in order to'assess the resulting impacts.

The near—field refers to that region of the discharge plume within which
the behavior is governed primarily by the discharge geometry, its initial
momentum, and the density of the ambient water. This region is characterized
by time scales generally less than 1,000 seconds and spatial scales of less than
approximateiy l,QOO meters. This is the period when the dilution of the dis=
charge with aﬁbiént seawater takes place most quickly (initial dilutiom), being
due to the turbulent motion of the discharge that quickly entrains ambient water.
It is also the phase of dilution over which the design engineer has the most

27



control, with key design parameters including the geometry, velocity, énd
depth of the discharge.
In comtrast to thé near-field region, the far=field réfefs to that region

where natural oceanic currents, turbulence, and planetary rotation both move
and disperse fhe discharge plumé. Supsequent dilution, that dilution of the
discharge plume that occurs during this period, is very much slower thén initial
dilution. As a consequence, far-field processes are characterized by time and >
spatial scales greater than those above that define the near-field. Dﬁring
the early stages of far—field processés, gravitational spreading of tﬂé dis-
charge can also occur. |

| The near—field fate of the discharge plumé is totally dependent upon r
geometry of the discharge (primarily the orifice size and angle of th; discharge),
the depth of the discharge, and the density of the discharge relative ko the
density structure of the water column. If the density of the discharge is
less than that of the immediate ambient environment, the density difference will
impart a positive buoyancy force and the discharge will rise until it‘reaches
the surface itself or a point of neutral buoyancy beneath the surfacef Neutral
buoyancy is usually achieved when tﬁere is a thermocline present abové the
discharge location; in this situation, the plume stratifies and spreads at this

level nmuch as smog stratifies énd spreads beneath an atmospheric inversion

layer.

D)
[

If the discharge is heavier than the immediate ambient water, the discharge
will sink. This situdtion can be visualized as the reverse of the abéve sithation,
and the plume will either stratify at a thermocline, reach (theoreticélly) the
bottom, or become so dilute that it is non=detectable.

Cufrently, popular OTEC designs invelve a mixed discharge that will have
properties intermediate between those of the surface (warm intake) waters and

28
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deeper (cold intake) waters. Such a discharge will stratify near the thermocline,

. £
rising to it i1f the discharge depth is below the thermocline or sinking to it if

the discharge depth 1s above the thermocline. The exact trajectory and resulting

dilution will be dependent upon factors mentioned above. Predicti&@gfhave been

performed for OTEC plants in rhe range of 40=-400 MWe that were di$w§9¢ging a
mixed effluent horizontally through pipes in the size range of 14:£0”21 meters.
With the discharge at a dépth of about 50 meters and the top of thermocline
being located at about 100 meters, the dischargé sank to the thermoc¢line, at
which point initial dilutions on the order of 3 were achieved. Dilﬁtions are
typically defined as the ratio of the volume of the discharge plus entrained V

ambient water to the volume of the discharge. For example, a dilution of 3
connotes that 1 unit volume of the discharge has mixed with 2 unit volumes of
ambient seawater.

3.1.2. Heat balance alteration

In all likeliehood, a single OTEC plant in a given region or water mass
will not impact the overall heat balance_of that water mass to a degree that
would give rise to concern. However, there is a need to assess the o;erall
heat balance effects of multiple plants. Siince energy in the form of ﬁeat is
being extracted from thg water mass to produce work, it would be expected that
the thermal resource can be considered renewable only up to some finite number
of p;ants.

Calculations on the Gulf of Mexico have indicated that 100 OTEC plants,
each of 200 MWe capacity, operating in the Gulf for,30 years would reduce the

sea=surface temperature by about 0.05°C and warm the deeper ocean waters above

the cold water intake (500-1,000 meters) by about 0.08°C. Although more analysis

of this problem needs to be performed these depressions .are considered small
compared to the persistent natural anomalies that are known to affect ocean

dynamics and, at a minimum, regiomal climates.
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3.1.3. Release of carbon dioxide

Any effects of ocean thermal energy conversion-bn the CO2 balance between
the oceans and atmosphere are of concern because of the role of COp inilong-
term weather changes: The COy molecule serves a unique role regarding the heat
balance of the.Earth, having littLeféffect on short‘waveleﬁgth solar raaiation
reaching the Earfk yet absorbing lomger wavelength radiation reemitted‘£y the
Earth. This is the basis of thé concern referred to as the ;greenhouse; effect
when higher atﬁosﬁheric COy levels would result in a warming §f global tempera-
tures due to iﬁcfeased absorption of the longer wavelength radiation. It is a
ma jor concern regarding continued use of fossil fuels.

Atmospheric CO9 exists in equilibrium with dissolved COp in the oceans and
other aquatic systems« Within the oceéﬂvand other waters, carbon dioxide exists
in equilibrium with the carbonate system which is composed of carbonic acid
(H2C03), bicafbonate (HCOj‘), and carbonate (C03§).

The saturation concentration of COp is greater in the deeper, colder waters
of the oceany t@aﬁ in the surface waters. Thus, the operation of an OTEC plant

‘will bring largé volumés of COp=tich watér to the surface where it may have a
potential effegt; The amount of COp efflux from.a 400-MW OTEC configuration
has been estimated to be about dpe‘fdufth of that which would be released from
a coal-fired plant of equivalerit capacity. Althdugh there is some conc;rn that
the release could have potenitial regional effects; large=scdle climate effects
are not anticigated; |

3.1.4, Nutrient redistribution

Nutrient redistribution will occur as a result of OTEC discharge. Upwel-

ling of large amouiits of cold, autrient trich wateér mdy incréase primary producti-

¢

vity as has been demonstrated in aquacultdfe experiments in the Virgin Islands

i

and off the coast of California. This is particularly true if the discharge

30
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plume remains above the 10 percent light penetration level, below which sun-
light availability is the 1imiting factor on productivity. Simplified modeling
of primary productivity effects of a 400 MWe OTEC plant discharge based on this
assumption showed phytoplankton biomass to be 30 tiﬁes ambient within the plume
30 to 60 kilometers downstream (3 to 6 days) of the discharge. Thus signifi-
cantly increased phytoplankton levels may be maintained downstream of commercial
OTEC facilities. However, this tendency may be countered by inhibitory effects
of the biocide chosen for controlling fouling of the OTEC plant heat exchangers.
3.1.5. Entraimment and impingement of marine organisms |

Impingement of marine organisms occurs on the intake screems for cold
and warm ocean waters.’ Organisms which pass through the intake screens are
entrained in the water flow and pass ﬁhrough the OTEC plant seawater system,
including piping, heat exchangers, and pumps. It has been éstimatéd that
a 400 MWe OTEC plant will impinge a total of about 2,000 kilograms of biomass
each day,.consisting of micronekton and gelatinous biomass, It is further esti-
mated that the ecological impact of this loss, at least for a single plant, will
be insignificant due to the replacement capability of the surrounding micronekton
population and the mobility of the nektonic organisms which prey on micronekton.

‘Organisms entrained in the warm water intake of an OTEC plant are subject
té physical abuse and blocides as they.pass through the plant. Organisms
similarly entrained in the cold waﬁer intake flow will ‘also be. subject to a
temperature change of 20 degrees C and a 100 atmosphere decompression. Current
designs for OTEC inlet screens and heat exchangers will likely result in entrain-—
ment of organisms less than 4 centimeters in size.

Overall éntrainment rates for a 400 MWe OTEC piant‘are projected to be
approximately 2,000 kilograms per day, including phytoplankton and zooplankton.
Most of this will occur at the warm water intake as phytoﬁlaﬁkton and micro-
zooplankton concentration at 1,000 meter depths is comparatively low.
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3.1.6. Biofouling prevention

OTEC plang‘éfficiency.is highly dependent dn maintaining clean heat
exchanger surfaces. Buildup of a SQemierqmetér thick layer of slime on heat
exchanger surfa;es:would.reduce plant efficiency by 13 to 25 percent. In es-
sence, a fouling buildup visible to the naked eye is unacceptable. Both
mechanical and chemical metheods to prevent this buildup are contemplate&.

Mechaniqalimethods igclude introduction into the seawater system a;d
recovefy of rubber balls with abrasive coatings and use of mechanical brush
scrubbers. The effect on biota of these devices is similar to entrainm;nt and
impingement eff;cts. ‘

‘Chemical mgthods for biofouling control inélude continuous or peri;dic
introduction of chlorine, chlorine dioxi@e, bromine or ozone into seéwaEer
p@ping, heat exéhangers, and pumps. Chlorine is ﬁhe most widelyvused chemical
for biofouling control and it can be produced directly from seawater. Current
Enviromnmental ProtecEioﬁ’Agency guidelines limit chlorine levels in cooling
water discharges to approximately 0.} or 0.2 milligrams per liter. Under this
type of comstraint, 3,700 kilograms per day of chlorine could be discharged into
surface seawater layers by a 400 MWe OTEC plant. Modeling efforts show a chlorine
concentration at the centerline of the discharge plume from a 400 MWe glant of
0;03 mg./liter'after 100 kilométers of downstream travel. However, coqsiderable
uncertainty exists as to the actual chemistry of this residual in seawater.
3.1.7. Working fluid leaks. |

The most likely OTEC working fluid is ammonia (NH3). It is estiméged that
the onboard inventory of ammonia for a 400 MWe OTEC electricity generating
plant would be about 10,000 cubi¢ meters, or 2,460,000 gallons. If a large

sea—-surface ammonia spill should occur, 40 percent would be released to the

atmosphere and 60 percent would dissolve in surface ocean waters. The dissolved

,

32

i
Il BN Ea =



.

Jilli N Bl Il Il N AN N B BN N B Bm e

ammonia would form ammonium hydroxide, which will then dissociate into ammonium

- and hydroxyl ions with a resulting increase in ambient pH value. Limitgd toxicity

data indicate inhibited photosynthesis in marine phytoplanktoﬁ at ammonia concen—
trations of 50 to 70'milligrams per liter of seawater.
3.1.8. Corrosiqn and erosion of metal surfaces.

OTEC plants are expected to require approximately 10 thousand square meters
of seawater heat exchanger surface for each megawatt of electrical capacity.

Thus a 400 MWe OTEC plant will need a total heat exchanger area of about 4 mil-

lion square meters. Potential heat exchanger materials include aluminum, titanium,

copper—nickel ailoys, and stainless steel.

Available data indicate the toxicity of aluminum and titanium to marine
organisms is very low. However, copper has been shown to inhibit marine dino-
flagellate productivity at concentrationmns ébovg 1,000 milligrams per liter.
Exposure. to 20 milligrams per liter for more than twenty hours has reduced growth
rates.

To produce a discharge concentration of ! milligram per liter would require
daily loss of approximately 60 grams per square meter of heat exchanger surface.

Estimates are that actual release rates will be several orders of magnitude less

. than this and no impact is expécted;

3.1.9. Artificial reef effects

Finfish and shellfish often congregate around offshore structures and thus
OTEC platforms are expected to attract and provide habitat for large‘numbers of
organisms. Estimates of actual population numbers and species diversity must be
made on a site-specific and pl;tform—specific basis.

Piatform siting in relation to other uses of the outervcontinental shelf
and the'high seas may increase the likelihood of collisions between ves;els and
the platforme. This issue iust also be addressed on a site-specific basis.
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3.1.10. Crew support system discharges

Manned OTEC platforms and plantships will discharge laundry and gailey
wastes as well as treated sanitary wastes. Estimating a crew size of 25
persons and a 200 gallons per day waste Wate? load per person, the resulting
discharge of sewage, galley wastes, etc,, would be 5,000 gallons per day. U.S.
Coast Guard and Envirommental Protection Aéency’regul@tions apply and all
discharges would be treated in acgqrdghce with them, Since rapid mixing and
dilution will occur after discharge; the‘environmqua; consequences are expect-
ed to be negligible.
3.1.11. Transfer of productsg and supplies

Crew membefs, supplies and provisions must be transfered to and from OTEC
electricity production facilities. Raw materials and manufactured products must
be moved to and from QOTEC industrial facilities and plantships. These activities
will be subject to United States and internatiomal standards for safety and
pollution prevention. Potential accidental release rates will be estimated
from historical warine transportation data. Additional regglatory controls may

I
be necessary.
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3.2. Direct Coastal Consequences
3.2.1., OTEC fabrication and deployment
Fabrication of OTEC facilities will involve increased activity at coastal’
shipyards and constructiqn facilities with attendant increased demand for
housing and community services. Construction of onshore OTEC facilities will
involve site clearing, excavation, and grading as well as facility construction.
Deployment of floating OIEC facilities and cold water pipe may require construc—
tion of temporary staging sites in coastal ioca;ions close to deployment sites
for final assembly of platform components and cold water pipe. This activity
is analoguous to onshore activities asﬁociated with outer continental shelf
0il development. However, OTEC development will not proceed at the historical
pace of OCS activities and associated coastal impacts could be significantly
less.
3.2.2, Electrical transmission cables
Transmission of electrical power from an of fshore OTEC_faciiity tb'the-

onshore distribution grid will require use of submarine cables. These cables
will be buried beneath the seafloor for protection from fouling and bréakage due
to othér marine activities such as trawling and anchoring. The transitibn from
the seafloor cable to the OTEC facility will require a riser éable capable of
withstanding stresses of currents, waves, and OTEC platform motions. ”Navigation
aids and chart markings will be required to minimize interference. Interrupting
devices will be required to stop electrical current flow in the event of cable
breakage. N

" Eaplacement of submarine cables will produce environmental impacts similar
to thoce éssociated with pipeline emplacement. Local.benthic scoufing,and tur-

bidity will occur along the cable route. Some surface turbidity will result

35
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from trenching activities. These impacts_are expected to be of short duration
and will be assessed in detail dgring»evaluation of license applicationﬁ.
3.2.3. Onshore electrical facilities
Electricai cable landfalls will be required for OTEC facilities mosred
to or standing.on the seabed. Placement of the landfall will inQolve temporary
disruption of habitat in the intertidal aﬁd foreshore zones. The transition
from submarine cable to onshore transmission line may require construction of
a suSstation facility. Finally, if the OTEC facility is located more than 10
oT 15 kilometers offshore, a facility for converting direct current to'élter-
nating current‘for further distribution to the shoreside electrical grid may
" be necessary. Direct current will be used for greatef at-sea transmission
distances due to lower cable losses associated with direct current transmission.
3.2.4., Product pipelines
If ammonia or other liquid or gaseous product is produced aboard an offshore
OTEC facility, it may be moved to shoreside markets by subsea pipéline. Impacts
of pipeline emplacement and operation will be simi%ar to those associated with
current seabed bipeline technology, including temporary effects of pipeiine
emplacement and impacts associated with operation, such as leaks and pipeline

breakage. As with electrical transmission cables, a detailed assessment of sub—

marine product pipeline impacts will be conducted during review of specific license

applications.
3.2.5. Product processing Eacilities

If energy intensive products such as aluminum are manufactured abo;rd‘
OTEC pléntships, onéhore'processing facilities may also be required. For
example, an aiuminum producing OTEC facility might require an onshore ore

processing mill to extract alumina from bauxite. If such a situation arises,

it will be dealt with in the license—spécific envirommental impact statement.
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3.3. Cumulative, ihdirect, and long=term effects
3.3.1. Energy supply and demand
Cumulative incremental electricity demand for United States islan&
states, commonﬁealths, and territories is expected to increase by 5,000
megawatts by the year 2000, OTEC is a renewable, non=consumptive energy
technology. Each megawatt of electricity production diverted from oil based
to OTEC based on an annua} basis yields a saving of 40 barrels per day'of
0il consumption. Thus if all incremental islané demaﬁd were met by means of
OTEC, an anmual savings of apprﬁximately 73 million barrels of oil would result.
Assuming most of this to be imported o0il, an annual decrease in cost of oii
imports of over $2 billiom would accrue, based on 1980 prices (in 1980 dollars).
As noted earlier, if post 1985 fertilizer demand increases were met by OTEC
ammonia production, an annual savings of 12 billion cubic feet of natural gas
would be realized for diversion to domestic and otﬁer industrial uses.
3.3.2. Global envirommental effects
Carbon dioxide efflux to the atmosphere is a potential global effect of
widespread OTEC development. Carbon dioxide concentration in the atmosphere
is increasing; This increases the "greenhouse” effect of the Earth’'s atmosphere
‘and is postulated to result in an overall warming trend on the planet.
Assuming that all excéss carbon dioxide above sea=surface saturatioun levels
is emitted to the atmosphere ylelds an estimate of about 2 million kilograms
per day of carbon dioxide release from a 400 MWe OTEC plant. This is likely
to be an over—estimate as some of the carbon &ioxide in upwelled waters may be
taken up during increased surface water biological activity before it‘is released
to the atmosphere.
For comparison purposes, a 400 MWe coal fired powerplant would release
about 8.6 million kilograms per day of carbon dioxide to the atmosphere,
or over four times the maximum level projected for an equivalent OTEC plant.
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Public Law 96~320
96th Congress
An Act
Ton:mt‘ establi:hrie:'g mr;n gxgyth’edlfoﬁl;. cot;st:‘;x?:ﬁon. mdt::em g;

ooan energy conversion facilities and tships to produce electricity
and energy-intensive producta off the coasts of the United States; to amend the
Meaerchant Marine Act, 1936, to make available certain financial assistance for
construction and operation of such facilities and plantships; and for other
Ppurposes.

Be it enacted by the Senate and House ﬁeﬁr:sentatiues of the
United States of America in Congress assemb t this Act mag be
cited a8 the “Ocean Thermal Energy Conversion Act of 1980".

SEC. 2. DECLARATION OF POLICY.

(a) It is declared to be the purposes of the Congress in this Act to—
(1) authorize and regulate the construction, location, owner-
ship, and operation of ocean thermal energy conversion facilities
connected to the United States btyerfi line or cable, or located in
the territorial sea of the Uni tates consistent with the
Convention on the High Seas, and general principles of interna-
tional law;

(2) authorize and regulate the construction, location, owner-
ship, and operation of ocean thermal energy conversion plant-
shatgs documented under the laws of the United States, consistent
with the Convention on the High Seas and general principies of
international law;

(3) authorize and regulate the construction, location, owner-
ship, and operation of ocean thermal energy conversion plant-
ships by United States citizens, consistent with the Convention
on the HL%.‘!; Seas and general Elrincipla of international law;

(4) establish a ) regime which will permit and encourage
the development of ocean thermal energy conversion as a com-
mercial energy technology;

(5) provide for the protection of the marine and coastal envi-
ronment, and consideration of the interests of ocean users, to
prevent or minimize any adverse impact which might occur as a
consequence of the development of such ocean thermal energy
conversion facilities or plantships;

(6) make ap?}icable certain provisions of the Merchant Marine
Act, 1936 (46 U.S.C. 1177 et seq.) to assist in financing of ocean
thermal enera conversion facilities and

(D protect
construction, and ogiration of ocean thermal energy conversion
facilities and plantships; and

(B) protect the rights and responsibilities of adjacent coastal
States elg éensuring that Federal actions are consiste::it omth
approvi tate coastal zone management programs an er
applicable State and local laws. :

(b) The Congress declares that nothing in this Act shall be con-
strued to affect the legal status of the high seas, the superjacent
eirenace, or the seabed and subsoil, including the Continental Shelf,

t.shxps; .
e interests of the United States in the location,
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SEC. 3. DEFINITIONE. . ‘ - 42 USC 2102,
As used in this Act, unless the context ctherwise requires, the

(1) “adjacent coastal State” means any coastal State which is
required to be designated as such by section 105(aX1) of this Act
or is designated as such by the Administrator in accordance with
section 105(aX2) of this Act; D .

(2) “Administrator” means the Administrator of the National
Oceanic and Atmospheric Administration; CL

(8) “antitrust laws” includes the Act of July 2, 1890, as
amended, the Act of October 15, 1914, as amended, and sections
73 and 74 of the Act of August 27, 1894, as amended; 15USC1,12.8.9.

(4) “application” means any anlieetzon submitted under this
Act (A) for issuance of a.license tor the ownership, construction,
and operation of an ocean thermal energy conversion facility or

. ?lanfship: (B) for transfer or renewal of any such license; or (C)
or any substantial change in any of the conditions and provi-
sions of any such license; :

(5) “coastal State” mesans a State in, or bordering om, the
Atlantic, Pacific, or Arctic Ocean, the Gulf of Mexico, Long
Island Sound, or one or more of the Great Lakes;

(6) “construction” means any activities conductad at sea to
supervise, inspect, actually build, or perform other functions
incidental to the building, repairing, or expanding of an ocean
thermal energy conversion facility or plantship or any of its
components, including but not limited to, pﬂedriving, emgjlgce-
ment ¢f mooring devices, emplacement of cables and pipelines,
and depioyment of the cold water pipe, and alterations, modifica-
tions, or additions to an ocean thermal energy conversion {acility

r lam‘shlg, . , ]
(7) “facility” means an ocean thermal energy conversicn

ty;
(8) “Governor” means the Governor of a State or the person
i by law to exercise the powers granted to the Governor

pursuant to this Act;

(9) “high seas” means that part of the oceans lying seaward of
the tarritorial sea of the United States and outside the territorial
sea, as recognized by the United States, of any other nation;

(10) “licensee” means the holder of a valid license for the
ownership, construction, and operation of an ocean thermal
energy conversion facility or plantship that was issued, trans-
ferred, or renewed pursuant to this Act; .

{(11) “ocean thermal energy conversion facility” means any
facility which is standing or moored in or bevond the territorial
sea of the United States and which is designed to use tempera-
ture differences in ocean water to produce electricity or another

- form of energy capable of being used directly to perform work,
and includes any equipment installed on such facility to use such
electricity or other form of energy to produce, process, refine, or
manufacture g product, abd any cable or pipeline used to deliver
such electricity, freshwater, or product to ghore, and all other
associated equi?ment and appurtenances of such facility, to the
extent they are located seaward of the highwater mark;

(12) “ocean thermal energy conversion plantship” means any
vessel which is designed to use temperature differences in ocean
water while floating unmoored or moving through such water, to
produce electricity or another form of energy capable of being
used directly to perform work, and includes any eguipment

A=2
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installed on such vessel to use such electricity or other form of
energy to produce, process, refine, or manufacture a product, and
any equipment used to transfer such product to other vessels for
transportation to users, and all other associated equipment and
] appurtenances of such vessel; ‘ .
(13) “plantship” means an ocean thermal energy conversion

: plartship; S
I (14) “person” means any individual (whether or not a citizen of
A the United States), any corporation, partnership, association, or
’ other entity oﬁnnwed or existing under the laws of any nation,
" - and any Federal, State, local or foreign government or any entity-
of anysuch government; ’ L
(15) “State” means each of the several States, the District of
Columbia, the Commonweaith of Puerto Rico, American Samoa,
the United States Virgin Islands, Guam, the Commonwealth of
the Northern Marianas, and any other Commonweaith, terri-
tory, or possession over which the United States has jurisdiction;
(16) “test platform” means any floating or moored platform,
barge, ship, or other vessel which is'designed for limited-scale, at
ses. operation in order to test or evaluate the operation of
cornponents or all of an ocean thermal energy conversion system
and which will not operate as an ocean thermal energy conver-
sion facility or plantship after the conclusion of such tests or
evaluation; .
_(17) “thermal plume” meaps the area of the ocean in which a
significant difference in temperature, as defined in regulations
by the Administrator, occurs as a result of the operation of an
ocean thermal energy conversion facility or plantship;and
_(18) “United States citizen” means (A) any individual who is a
- citizen of the United States by law, birth, or naturalization; (B)
any Federal, State, or local government in the United States, or
any entity of any such government; or (C) any corporation,
partnership, association, or other entity, organized or existing
under the laws of the United States, or of any State, which has as
its president or other executive officer and as its chairman of the
board of directors, or holder of similar office, an individual who is

I ' "~ a United States citizen and which has no more of its directors

who are not United States citizens than constitute a minority of
the number required for a quorum necessary to conduct the

business of the boe

TITLE I-REGULATION OF QCEAN THERMAL ENERGY
CONVERSION FACILITIES AND PLANTSHIPS

42UsCcelll.  BEC. 101. LICENSE FOR THE OWNERSHIP, CONSTRUCTION. AND OPER-
. ATION OF AN OCEAN THERMAL ENERGY CONVERSION
FACILITY OR PLANTSHIP. :

(a) No person may engage in the ownership, construction, or
operation of an ocean thermal energy conversion facility which is
documented under the laws of the United States, which is located in
the territorial sea of the United States, or which is connected to the
United States by pipeline or cable, except in accordance with a
License issued pursuant to this Act. No citizen of the United States
may e in the ownership, construction or operation of an ocean
hermal energy conversion plantship except in accordance with a
license issued pursuant to this Act, or in accordance with a license
issuzd by a foreign nation whose licenses are found by the Adminis-

AR
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trator, after consultation with the Secretary of State, to be compati-
ble with licenses issued pursuant to this Act. -

(b) The Administrator shall, upon application and in accordance
with the provisions of this Act, issue, transfer, amend, or renew
licenses for the ownership, construction, and operation of—

(1) ocean thermal energy conversion plantships documented
under the laws of the United States, and

(2) ocean thermeal en:zrgy conversion facilities documented
under the laws of the United States, located in the territorial sea
-of the United States, or connected to the United States by
pipeline or cable. - ,

{c) The Administrator may issue a license to a citizen of the United
States in accordance with the provisions of this Act unless—

(1) he determines that the applicant cannot and will not
comply with applicable laws, regulations, and license conditions;

(2) he determines that the construction and operation of the
ocean thermal energy conversion facility or plantship will not be
in the national interest and consistent with national security and
other national policy goals and objectives, including energy seif-
sufficiency and environmental quality;

(3) he determines, after consultation with the Secretary of the
department in which the Coast Guard is operating, that the
ocean thermal energy conversion facility or plantship will not be
operated with reasonable re%ird to the freedom of navigation or
other reasonable uses of the high seas and authorized uses of the
Continental Shelf, as defined by United States law, treaty,
convention, or customary international law;

(4) he has been informed, within 45 days after the conclusion of
public hearings on that application, or on proposed licenses for
the designated a]BpIicat}'on area, by the Administrator of the
Environmental Protection Algené{u that the ocean thermal
energy conversion facility or plantship will not conform with all
applicable provisions of any law for which he hes enforcement
authority; - . :

(5) he has received the opinion of the Attormey General,
pursuant to section 104 of this Act, stating that issuance of the
license would create a situation in violation of the antitrust laws,
or the 90-day period provided in section 104 has expired;

(6) he has consulted with the Secretary of Energy, the Secre-
tary of Transportation, the Secretary of State, the Secretary of
the Interior, and the Secretary of Defense, to determine their
views on the adequacy of the application, and its effect on
programs within their respective jurisdictions and determines on
the basis thereof, that the application for license is inadequate;

(7) the p;]oEosed ocezn thermal energy conversion facility or

lantship will not be documented under the laws of the United
tates; - : : - :

(8) the applicant has not agreed to the condition that no vessel
may be used for the transportation to the United States of things
produced, processe2. rofined, or manufactured at the ocean
thermal energy convession facility or plantship unless such
vessel is documented under the laws of the United States;

(9) when the license i« for an ocean thermal energy conversion
facility, he determines n«t the facility, including any submarine
electric transmission cables and equipment or pipelines which
are components of the facility, will not be located and designed so

94 STAT. 977

License issuance,
prerequisites.

8s to minimize interference with other uses of the high seas or.
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the Continental Shelf, including cables or pipelines already in
pesition on or in the seabed and the possibility of their repair;
(10) the Governor of each adjacent coastal State with an
approved coastal zone management program in good standing
ursuant to the Coastal Zone Management Act of 1972 (33 Us.C
451 et seq.) determines that, in his or her view, the application is
inadequate or inconsistent with respect to programs within his or
ber jurisdiction; ' .
(11) when the license is for an ocegn thermal energ conversion
facility, he determines that the thermal plume of the facility is
expected to impinge on so as to degrade the thermal gradient
used by any other ocean thermal energy conversion facility
already li or operating, without the consent of its owner;
(12) when the license is for an ocean thermal en conversion
facility, he determines that the thermal plume of the facility is
expected to impinge on so as to adversely affect the territorial sea
or area of national resource jurisdiction, as recognized by the
United States, of any other nation, unless the Secretary of State
approves such impingement after consultation with such nation;
(13) when the license is for an ocean thermal energy conversion
plantship, he determines that the applicant has Dot provided
adequate assurance that the plantship will be operated in such a
way as to prevent its thermal plume from impinging on so as to
degrade the thermal gradient used by any other ocean thermal
energy conversion facility or plantship without the consent of its
owner, and from impinging on so as to adversely affect the
territorial sea or area of national resource jurisdiction, as recog-

- nized by the United States, of any other 'nation unless the

Secretary of State a;?rove_s such impingement after consultation

with such nation; an ! -

(14) when a regulation has been adopted which places an upper

_ limit on the number or total capacity of ocean thermal energy

- conversion facilities or plantships to be licensed under this Act

for simultaneous operation, either overall or within specific

geographic areas, pursuant to a determination under the provi-

sions of section 107(bX4) of this Act, issuance of the license will
cause such upper limit to be exceeded. .

{(dX1) In issuing a license for the ownership, construction, and
operation of an ocean thermal energy conversion facility or plant-
ship, the Administrator shall prescribe conditions which be deems
necessary to ucaugrdy out the provisions of this Act, or which are
otherwise ired by any Federal department or agency pursuant to
the terms of this Act. )

(2) No license shall be issued, transferred, or renewed under this
Act unless the licensee or transferee first agrees in writing that (A)
there will be no substantial change from the gslans, operational
systerns, and methods, procedures, and safeguards set forth in his
application, as approved, without prior approval in writing from the
Administrator, and (B) he will comply with conditions the Adminis-
trator may prescribe in accordance with the provisions of this Act.

(3) The Administrator shall establish such bonding requirements or
other assurances as he deems necessary to mssure that, upon the
Tevocation, termination, relinquishment, or surrender of a license,
the licensee will dispose of or remove all components of the ocean
thermal energy conversion facility or plantship as directed by the
Administrator. In the case of companents which another applicant or
licensee desires to use, the Administrator may waive the disposal or

. removal requirements until he has reached a decision on the applica-
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g‘on. In the case of components lying on or below the seabed, the

tor may waive the disposal or removal requirements if he
finds that such removal is not otherwise neces and that the
remaining components do not constitute any threat to:the environ-
ment, navigation, fishing, or other uses of the seab:

(e} -Upon a;:glication, .8 license issued under this Act may be
transferred if the Administrator determines that such-transfer is in
the.public interest and that the transferee meets the requirements of
this Act and the prerequisites to.issuance under subsection (c) of this
section. : ‘

() Any United States citizen who otherwise qualifies .under the
terms .of this Act shall be eligible to be issued a license for the
ownership, construction, and operation.of an ocean thermal energy
conversion facility or plantship.

(@) Licenses issued under this Act shall be for a term of not to
exceed 25 years. Each licensee shall have a fpreferential right to
renew his license subject to the requirements of subsection (c) of this

. section, upon such conditions and for such term, not -to exceed an

additional 10 years upon each renewal, as the Administrator deter-
mines to be reasonable and appropriate.
SEC. 102. PROCEDURE. '

(a) The Administrator shall, after consultation with the Secretary
of Energy and the heads of other Federal agencies, issue regulations

to carry out the purposes and provisions.of this Act, in accordance

with the provisions”of section 553 .of title 5, United States Code,
without regard to subsection (a) thereof. Such regulations shall
pertain to, but need not be limited to, application for issuance,
transfer, renewal, suspension, and termination of licenses. Such
regulations shall provide for full consultation and cooperation with
all other interested Federal agencies and departments and with any
potentially affected coastal State, and for consideration of the views
.of any interested members of the genera] public. The Administrator
is further authorized, consistent with the purposes and provisions of
this Act, to amend or rescind any such regulation. The Administrator
shall complete issuance of final regulations to implement this Act
within 1 year of the date of its enactment.

(b) The Administrator, in consultation with the Secretary of the
Interior and the Secretary of the department in which the Coast
Guard is operating may, if he determines it to be necessary, prescribe
regulations consistent with the purposes of this Act, relating to those
activities in site evaluation and preconstruction testing at potential
ocean thermal energy conversion facility or plantship locations that
may (1) adversely affect the environment; (2) interfere with other
reasonable uses of the high seas or with authorized uses of the Quter
Continental Shelf; or (3) pose a threat to human health and safety. If
the Administrator prescribes regulations relating to such activities,
such activities may not be undertaken after the effective date of such
regulations except in accordance therewith.

{c) Not later than 60 days after the date of enactment of this Act,
the Secretary of Energy, the Administrator of the Environmental
Protection Agency, tHe Secretary of the department in which the
Coast Guard 1s operating, the Secretary of the Interior, the Chief of
Engineers of the United States Army Corps of Engineers, and the
heads of any other Federal departments or agencies having expertise
concerning, or jurisdiction over, any aspect of the construction or
operation of ocean thermal energy conversion facilities or plantships,
shall transmit to the Administrator written description of their
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expertise or statutory responsibilities pursuant to this Act or any
other Federal law. : . o

dxl) Within 21 days after the receipt of an application, the
Administrator shall determine whether the application agpears to
contain. all of the information required by agh (2) of this
subsection. If the Administrator determines that such infermation
appears to be contained in the application, the Administrator shall,
no later than § days after making such a determination, publish
notice of the application and a summary of the plans in the Federal
Register. If the Administrator determines that all of the required
information does not appear to be contained in the application, the
Acministrator shall notify the applicant and take no further action
with rxﬁe_ct to the application until such deficiencies have been
remedi :

(2) Each application shall include such financial, technical, and
oth:er information as the Administrator determines by regulation to
klag 1nec:essau-y or appropriate to process the license pursuant to section

(eX1) At the time notice of an application for an ocean thermal
energy conversion facility is published pursuant to subsection (d) of
this section, the Administrator shall publish a description in the
Federal Register of an application area encompassing the site pro-
posed in the application for such facility and within which the
thermal plume of one ocean thermal energy conversion facility might

be expected to impinge-on 50 as to degrade the thermal gradient used -

by another ocean thermal energy conversion facility, unless the
application is for a license for an ocean thermal enhgggy conversion
facility to be located within an application area which has already
been designated. : . i
(2) The Administrator shall accompany such publication with a call
for submission of any other applications for licenses for the owner-
ship, construction, and operation of an ocean thermal energy conver-
sion facility within the designated application area. Any person
intending to file such an application s submit a notice of intent to
file an application to the Administrator not later than 60 days after
the publication of notice pursuant to subsection (d) of this section, and
shall submit the completed application no later than 90 days after
publication of such notice. The Administrator shall publish notice of
any such application received in accordance with subsection (d) of
this section. No application for a license for the ownership, construc-
tion, and operation of an ocean thermal ener?' conversion facility
a notice of intent to
file was received after such 60-day period, or which is received after
such 90-day period has ela]fsed._ be considered until action has
been’completed on all timely filed applications pending with respect
to such application area. : :
() An application filed with the Administrator shall constitute an
application for all Federal authorizations required for ownership,
construction, and operation of an ocean thermal energy conversion

. facility or plantship, except for authorizations required by documen-

Application
copies.

tation, inspection, certification, construction, and manning laws and
reguiations administered by the Secretary of the department in
which the Coast Guard is operating. At the time notice of any
application is published pursuant to subsection (d) of this section, the

' Administrator shall forward a copy of such application to those

Federel agencies and departments with jurisdiction over any aspect
of such ownership, construction, or operation for comment, review, or

reconmendation as to conditions and for such other action as may be-
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required by law. Each agency or department involved shall review Application
the application and, based upon legal considerations within its area V¥
of responsibility, recommend to the Administrator the approval or
disapproval of the application not later than 45 days r public
hearings are concluded pursuant to subsection (g) of this section. In

any case in which an agency or department recommends disapproval,

it shall set forth in detail the manner in which the:application does

not comply with any law or regulation within its area of responsi-

bility and shall notify the Administrator of the manner in which the
application may be amended or the license conditioned s0 as to bring

it into compliance with the law or regulation involved.

(@) A license msy be issued, transferred, or renewed only after Notice, d
public notice, opportunity for comment, and public hearings in §°"" an
accordance with this subsection. At least one such public hearin
shall be held in the District of Columbia and in any adjacent coasta
State to which a facility is proposed to be directly connected by
pipeline or electric transmission cable. Any interested person may
present relevant material at any such hearing. After the hearings
required by this subsection are concluded, if the Administrator
determines that there exist one or more specific and material factual
issues which may be resolved by a formal evidentiary hearing, at
least one adjudicatory hearing shall be held in the District of
Columbia in accordance with the provisions of section 554 of title 5,

United States Code. The record developed in any such adjudicatory Record.

hearing shall be part of the basis for the Administrator’s decision to

approve or deny a license. Hearings held pursuant to this subsection Consolidation of
be consolidated insofar as practicable with hearings held by bearings.

other agencies. All public hearings on all applications with respect to

facilities for any designated application area shall be consolidated

and shall be concluded not later than 240 days after notice of the

initial application has been published pursuant to subsection (d) of

this section. All public hea.rin%'s on applications with res&)ect to ocean

thermal energy conversion plantships shall be concluded not later

than 240 days after notice of the application has been published

pursuant to subsection (d) of this section. o

(h) Each person applying for a license pursuant to this Act shail Application fee.
remit to the Administrator at the time the application is filed a
nonrefundable application fee, which shall be deposited into miscella-
neous recexgts of the Treasury. The amount of the fee shall be
established by regulation by the Administrator, and shall reflect the
reasonable e_.d‘.'m:mstrm' ive costs incurred in reviewing and processing
the application. ' S - o

(iX1) The Administrator shal_l_apgrove or deny any timely filed Application
application with respect to a facility for a designated application area 7P
submitted in accordance with the provision of this Act not later than
90 days after public heatings on proposed licenses for that area are
concluded pursuant to subsection (g) of this section. The Administra-
tor shall approve or deny an application for a license for ownership,
construction, and operation of an ocean thermal energy conversion
plantship submitted pursuant to this Act no later than 90 days after
the public hearings on that application are conciuded pursuant to
subsection (g) of this section. R

(2) In the event more then one application for a license for Applications for
ownership, construction, and operation of an ocean thermal epergy s™¢ o
conversion facility is submitted pursuant to this Act for the same
designated application area, the Administrator, unless one or a
specific combination of the proposed facilities clearly best serves the
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national interest, shall make decisions on license appheanona ip the
order in which they were submitted to him.

(3) In determining whether any one or a specific combmatiqn of the
proposed ocean thermal energy conversion facilities clearly best
serves the national interest, the Administrater, in consultation with
the Secretary of Energy, shall consider the following factors:

(A) the goal of making the greatest possible use of ocesn
thermal energy conversion by installing the largest capamty
practicable in each application area; .

{B) the amount of net energy impact of each of tl;e pmpcsed
ocean thermal energy conversion facilities;

(C) the degree to which the proposed ocean thermal energy
conversion facilities will affect the environment;

(D)) any significant differepces between anticipated dates and
commencement of operation of the proposed ocean thermal
energy conversion facilities; an

(L) any differences in costs of construction and operstion of the
pro ocean thermal energy conversion facilities, to the
extent that such differentials may significantly affect the ulti-
mate cost of energy or products to the consumer.

SEC. 103. PROTECTION OF SUBMARINE ELECTRIC TRANSMISSION CAELES
AND EQUIPMENT.

(a) Any person who shall willfully and wrongfully break or injure,
or attempt to break or injure, or who shall in any manner procure,
counsel, aid, abet, or be accessory to such breaking or injury, or
attempt to break or injure, any submarine electric transmission cable
or equipment being constructed or operated under a license issued
pursuant to this Act shall be guilty of a misdemeanor and, on
conviction thereof, shall be liable to imprisonment for a term not
exceeding 2 years, or to 2 fine not exceeding $5,000, or to both fine and
imprisonment, at the discretion of the court.

(b) Any person who by culpable negligence shall break or injure
any submarine electric transmission cable or equipment being con-
structed or operated under a license issued pursuant to this Act shall
be guilty of a misdemeanor and, on conviction thereof, shall be liable
to imprisonment for a term not exceeding 3 months, or to a fine not
:;ceechngm $500, or to both fine and imprisonment, at 'the discretion of

€ COI .

{c) The provmons of subsections (a) and (b) of this section shall nat
_having taken all necessary precau-
tions to avoid such breaking or injury, breaks or injures any subma-
rine electric transmission cable or equipment in an effort to save the
life or limb of himeelf or of any ather person, or to save his own or any
other vessel.

(d) The penaities provided in subsections (a) and (b) of this section
for the breaking or injury of any submarine electric transmission
cable or equipment shall not be a bar to a suit for damages on account
of such breaking or injury.

(e) Whenever any vessel sacrifices any anchor, fishing net, or other
fishing gear to avoid injuring any submarine electric transmission
cable or equipment being constructed or operated under a license
issued pursuant to this Act, the licensee s ind ify the owner of
such vessel far the items sacrificed: Provided, That the owner of the
vessel had taken all reasonable precautionary measures beforehand.

(f) Any licensee who causes any break in or injury to any submarine
cable or pipeline of any type shall bear the cost of the repairs.
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SEC. 104, ANTITRUST REVIEW. o 42 USC 9114

(a) Whenever any application for issuance, transfer, or renewal of Application
any license is received, the Administrator shall transmit promptly to $°P¥,
the Attorney General a complete copy of such application. Within 90 Agorney
days of the receipt of the application, the Attorney General shall General.
conduct such antitrust review of the application as he deems appro-
priate, and submit to the Administrator any advice or recommenda-
tions he deems advisable to avoid any action upon such application b
the Administrator which would create a situation inconsistent wit
the antitrust laws. If the Attorney General fails to file such views
within the 90-day period, the Administrator shall proceed as if such
views had been received. The Administrator shall not issue, transfer,
or renew the license during the 90-day period, except upon written
confirmation by the Attorney General that he does not intend to
submit any further advice or recommendation on the application
during such period. . )
(b) The issuance of a license under this Act shall not be admissible
in any way as a defense to any civil or criminal action for violation of
the antitrust laws of the United States, nor shall it in any way modify
or abridge any private right of action under such laws. Nothing in
this section shall be construed to bar the Attorney General or the
Federal Trade Commissict: from challenging any anticompetitive
situation involved in the ownership, construction, or operation of an
ocean thermal energy conversion facility or plantship.
SEC. 105. ADJACENT CUASTAL STATES. ‘ . ; . 42UsCus.
(aX1) The Administrator, in issuing notice of application pursuant
to section 102(d) of this title, shall designate as an “adjacent coastal
State” any coastal State which (A) would be directly connected by
electric transmission cable or pipeline to an ocean thermal energy
conversion facility as Eropos in an a;:glication, or (B) in whose
waters any part of such proposed ocean thermal energy conversion
facility would be located, or (C) in whose waters an ocean thermal
energy corversion plantship would be operated as proposed in an
application. ’ :
(2) The Administrator shall, upon request of a State, designate such
State as an “adjacent coastal State” if he determines that (A) there is
a risk of damage to the coastal environment of such State equal to or
greater than the risk posed to a State required to be designated as an
‘adjacent coastal State”’ by paragraph (1) of this subsection or (B) that
the thermal plume of the ﬁroposed ocean thermal energy conversion
facility or plantship is likely to impinge on so as to degrade the
thermal gradient at possible locations for ocean thermal energy
conversion facilities which could reasonably be expected to be
directly connected by electric transmission cable or pipeline to such o
State. This paragraph shall apply only with respect to requests made Publication in
by a State not later than the 14th day after the date of publication of mr
notice of application for a2 proposed ocean thermal energy conversion ’
facility in the Federal Register in accordance with section 102(d) of
this title. The Administrator shall make any designation required by
this paragraph not later than the 45th day after the date he receives
such a request from a State. L
(bX1) Not later than 5 dave after the designation of adjacent coastal Application
State pursuant to this section, the Administrator shall transmit a % ... o
.. complete copy of the appiication to the Governor of such State. The State Governor.
Administrator shall not issve a license without consultation with the
Governor of each adjccent ccastal State which has an approved
coastal zone management program in good standing pursuant to the
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Lo Coastal Zone Management Act of 1972 (16 U.S.C. 1451 et seq.). If the
',/ - Governor of such a State has not transmitted his approval or
disapproval to the Administrator by the 45th day after public
hearings on the application is concluded pursuant to section 102(g) of
this title, such approval shall be conclusively presumed. If the
Governor of such a State notifies the Administrator that an applica-
tion which the Governor would otherwise approve pursuant to this
paragraph is inconsistent in some respect with the State’s coastal

I o : 94 STAT. 984 PUBLIC LAW 96-320—AUG. 3, 1980

; zone management program, the Administrator shall condition the
licerise granted so as to make it consistent with such State program.
(2) Any adjacent cosstal State which does not have an approved

. coastal zone management program in good standing, and any other
interested State, shall have the opportunity to make its views known
: : 10, and to have them given fyll consideration by, the Administrator
regarding the location, congtruction, end operation of an ocean
thermnal energy conversion fagility or plantship. .
Agreement or (¢} The consent of Congress is given to 2 or more States to negotiate
gompactbetween  gnd enter into agreements or compacts, not in conflict with any law
l or freaty of the United States, (1) to apply for a license for the
- ownership, construction, and operstion of an ocean thermal energy
conversion facility or plantship or for the transfer of such a license,
and (2) to establish such agencies, joint or otherwise, as are deemed
necessary or appropriate for implementing and carrying out the
provisions of any such agreement or compact. Such agreement or
compact shail be binding and obligatory upon any State or other
party thereto without further approval by the Congress.
' 42USCo1E  SEC 106. DILIGENCE REQUIREMENTS. S
: Reguiations. . {a) The Administrator shall promuigate regulations requiring each
_ licensee to pursue diligently the construction and operation of the
ocean thermal energy conversion facility or plantship to which the
. » : : license applies. . o
© License (b) If the Administrator determines that a licensee is not pursuing
termination. diligently the construction and operation of the ocean thermal energy
conversion facility or plantship to which the license applies, or that
the project has apparently been abandoned, the Administrator shall
cause proceedings to be instituted under section 111 of this title to
terminate the license. R .

42 USC 9117. SEC. 107. PROTECTION OF THE ENVIRONMENT. ' :

Environmental . (a) The Administrator shall initiate a program to assess the effects
gssessment on the environment of ocean thermal energy conversion facilities and
prograzm. plantships. The program shall include baseline studies of locations
where ocean thermal energy conversion facilities or plantships are -
likely to be sited or operated; and research; and monitoring of the
effects of ocean thermal energy conversion facilities and plantships
in actual operation. The i1:\u1'§xc>se of the program shall be to assess the
environmental effects of individual ocean thermal energy facilities
end plantships, and to mssess the magnitude of any cumulative
énvironmental effects of large numbers of ocean thermal energy
facilities and plantships. : o S
(b) The program sﬁll be designed to determine, among other

: : { .
' (1) any short-term and long-term effects on the environment
. ) _ which may occur as a resuit of the operation of ocean thermal
_ energy conversion facilities and plantsﬁps; .
(2) the nature and magnitude of any oceanographic, atmos-
pheric, weather, climatic, or biological changes in the environ-

%
i
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ment which may occur as a result of deployment and operation of
large numbers of ocean thermal epergy conversion facilities and
Pl&ntShiPs; o . . . - .

(8) the nature and magnitude of any oceanographic, biological
or other changes in the environment which may occur as a result
of the operation of electric transmission cables and egquipment
located in the water column or on or in the seabed, including the
hazards of accidentally severed transmission cables; and

. (4) whether the magnitude of one or more of the cumulative

environmental ecffects of deployment and operation of large

_ numbers of ocean thermal energy conversion facilities and plant-

* ships requires that an upper limit be placed on the number or

total capacity of such facilities or plantships to be licensed under

this Act for simultaneous operation, either overall or within
specific geographic areas.

(c) Within 180 days after enactment of this Act, the Administrator
shall prepare a plan to carry out the program described in subsec-
tions (a) and (b) of this section, including necessary funding leveis for
the next 5 fiscal years, and submit the plan to the Congress.

(d) The program established by subsections (a) and (b) of this section

.shall be reduced to the minimum necessary to perform baseline

studies and to analyze monitoring data, when the Administrator
determines that the program has resulted in sufficient knowledge to
make the determinations enumerated in subsection (b) of this section
with an acceptable level of confidence. ST ' o
(e) The issuance of any license for ownership, construction, and
operation of an ocean thermal energy conversion facility or plantship
shall be deemed to be a major Federal action significantly affecting
the quality of the human environment for purposes of section
102(2XC) of the National Environmental Policy Act of 1969 (42 U.S.C.
4332(2XC)). For all timely applications covering proposed facilities in
a single application area, and for each application relating to a
proposed plantship, the Administrator shall, pursuant o such section
102(2XC) and in cooperation with other involved Federal agencies and.
departments, prepare a single environmental impact statement,
which shall fulfill the requirement of all Federal agencies in carrying
out their responsibilities pursuant to this Act to prepare an environ-
mental impact statement. Each such draft environmental impact
statement relating to proposed facilities shall be prepared and
published within 180 days after hotice of the initial application has
been published pursuant to section 102(d) of this title. Each such draft
environmental impact statement relating to a proposed plantship
shall be prepared and published within 180 days after notice of the
application has been published pursuant to section 102(d) of this title.
Each final environmental impact statement shall be published not
later than 90 daye following the date on which public hearings are
concluded pursuant toisection 102(g) of this titie. The Administrator
may extend the deadline for publication of a specific draft or final

environmental impact statement to a later specified time for good-

cause shown in writing.

() Ar ocean thermal energy conversion facility or plantship
licensed’ under this title shall be deemed not to be a “vessel or other
floating craft” for the purposes of section 502(12XB) of the Federal
Water Pollution Control Act of 1972 (33 U.S.C. 1362(12)XB)). -
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SEC. 108. MARINE ENVIRONMENTAL PROTECTION AND SAFETY OF LIFE
AND PROPERTY AT SEA.

(a) The Secre of the department in which the Coast Guard is
operating shall, subject to recognized principles of international law,
prescribe by regulation and enforce procedures with respect to any
ocean thermal energy conversion facility or plantship licensed under
this Act, including, but not limited to, rules governing vessel move-
ment, grocedures for transfer of materials between such a facility or
plantship and transport vessels, designation and marking of anchor-
age areas, maintenance, law enforcement, and the equipment, train-
ing, and maintenance required (1) to promote the safety of life and
property at sea, (2) to prevent pollution of the marine environment,
(3) to clean up any pollutants which may be discharged, and (4) to
otherwise prevent or minimize any adverse impact from the construc-
tion and operation of such ocean thermal energy conversion facility
or lantshxﬁ. . . .

) The etary of the department in which the Coast Guard is
operating shall issue and enforce regulations, subject to recognized
principles of international law, with respect to lights- and other
warning devices, safety equipment, and other matters reiating to the
promotion of safety of life and property on any ocean thermal energy
conversion facility or plantship licensed under this Act.

(¢} Whenever a licensee fails to mark any component of such an
ocean thermal energy conversion facility or plantship in accordance
with applicable regulations, the Secretary of the department in
which the Coast Guard is operating shall mark such components for
thehprotect.ion of navigation, and the licensee shall pay the cost of
such marking.

(dX1) Subject to recognized princifples of international law and after
consultation with the Secretary of Commerce, the Secretary of the
Interior, the Secretary of State, and the Secretary of Defense, the
Secretary of the department in which the Coast Guard is operating
shall designate a zone of appropriate size around and including any
ocean thermal energy conversion facility licensed under this Act and
may designate such a zone around and including any ocean thermal

ener; ion plantship licensed under this Act for the purposes
of- Babi et&v and protection of the facility or plantship.
The of the department in which the Coast Guard 1s

operating s by regulation define permitted activities within such
zone consistent with the purpose for which it was designated. The
Secretary of the department m which the Coast Guard is operating
shall, not later than 30 days after publication of notice pursuant to
section 102(d) of this title, designate such safety zone with respect to
any proposed ocean thermal energy conversion facility or plantship.
_(2) In addition to any other regulations, the Secretary of the
department in which the Coast Guard is operating is authorized, in
accordance with this subsection, to establish a safety zone to be
effective during the period of construction of an ocean thermal
energy conversion facility or Yala.ntship licensed under this Act, and to
issue rules and regulations relating thereto.

(eX1) The Secretary of the department in which the Coast Guard is
operating shall promulgate and enforce regulations specified in
;-ragraph (2) of this subsection and such other regulations as he
deems necessary concerning the documentation, design, construction,
alteration, equipment, maintenance, repair, inspection, certification,
cnd manning of ocean thermal energy conversion facilities and
plantships. In addition to other requirements prescribed under those
regulations, the Secretary of the department in which the Coast
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‘Guard is operating may requu'e compliance with those vessel docu-

mentation, mspectxon, and manning laws which he determines to be

ap
&) Wta;hm 1 year after the date of enactment of this Act, the
Secretary of the department in which the Coast Guard is operating
shall promulgate regulations under paragraph (1) of this subsection
wll:nch glequn'e that any ocean thermal energy conversion facility or
ts!
P (A) bedocumenl:ed )
(B) comply with minimum standards of des:gn, constructxon,
alteration, and repair; an|
(C) be manned or crewed by United States citizens or aliens
- lavi'fully admitted to the United States for permanent residence,
unless—
(i) there is not a sufficient number of United States
citizens, or aliens lawfully admitted to the United States for
permanent residence, qualified and available for such work,

or )

. (i) the President makes a specific finding, with respect to
the particular vessel, platform, or moored or standing struc-
ture, that apphcatmn of this requirement would not be
consistent with the national interest.

(3) For the purposes of the documentation laws, for which compli-
ance is required under paragraph (1) of this subsection, ocean
thermal energy conversion facilities and plantships shall be deemed
to be vessels and, if documented, vessels of the United States for the
purposes of the thp Mortgage Act 1920 (46 U.S.C. 911-084).

® Su?gxect to recognized pnncxples of international law, the Secre-
tary of the department in which the Coast Guard is operating shall
promulgate and enforce such regulations as he deems necessary to
protect navxgatmn in the vicinity of a vessel engaged in the installa-
tion, repair, or maintenance of any submarine electric transmission
cable or equlpment and to govern the markings and signals used by
such a vessel.

SEC. 109. PREVENTION OF INTERFERENCE WITH OTHER USES OF THE
HIGH SEAS.

(a) Each license shall include such conditions as may be neessary
and a;:_gropnat.e to ensure that construction and operation of the
ocean thermal energy conversion facility or plantship are conducted
with reasonable regard for navigation, fishing, energy production,
scientific research, or other uses of the high seas, either by citizens of
the United States or by other nations in their exercise of the freedoms
of the high seas as recognized under the Convention of the High Seas
and the general principles of international law.

(b) The Administrator shall promulgate regulations specifying
under what conditions and in what circumstances the thermal plume
of an ocean thermal energy conversion facxlxty or plantship licensed
under this Act will be deemed—

(1) to impinge on so as to degrade the thermal gradlent used by

another ocean thermal energy conversion facility or plantship, or

(2) to impinge on s0 as to adversely affect the territorial sea or

area of natural resource jurisdiction, as recognized by the United
States, of any other nation.

Such regulauons shall also provide for the Administrator to mediate

or arbitrate any disputes among licensees regardmg the extent to

which the thermal plume of one licensee’s facility or plantship

impinges on the cperation of another licensee’s facility or plantship.
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(3) Except in a situation invelving force majeure, a licensee of
an ocean thermal energy conversion facility or plantship shall
not permit a vessel, registered in or flying the flag of a foreign
state, to call at, load or unload cargo at, or otherwise utilize such
a facility or piantship licensed under this Act unless (A) the
foreign state involved agreed, by specific agreement with the
United States, to recognize the jurisdiction of the United States
over the vessel and its personnel, in accordance with the provi-
sions of this Act, while the vessel is located within the safety
zone, and (B) the vessel owner or operator has designated an

. agent in the United States for receipt of service of process in the

event of any claim or legal proceeding resulting from activities of
the vessel or its personnel while located within such a safety
zone. :

(c) The Secretary of the department in which the Coast Guard is
operating shall promulgate, after consultation with the Administra-
tor, and shall enforce, regulations governing the movement and
navigation of ocean thermal energy conversion plantships licensed
under this Act to ensure that the thermal plume of such an ocean
thermal energy conversion plantship does not unreasonably impinge
on so as to degrade the thermal gradient used by the operation of any
other ocean thermal energy conversion plantship or facility except in
czse of force majeure or with the consent of owner of the other such
plantship or faciiity, and to ensure that the thermal plume such of an
ocean thermal energy conversi?afla.ntship does not impi;txﬁe on so as
to adversely affect the territorial sea or area of patio resource
Jurisdiction, as recognized by the United States, of any other nation
unless the Secretary of State has approved such impingment after
consultation with such nation. ,

8I5C. 110. MONTTORING OF LICENSEES' ACTIVITIES.

. Each license shall require the licensee— ' '

(1) to allow the Administrator to place appropriate Federal
officers or employees aboard the ocean thermal energy conver-
sion facility or g tship to which the license applies, at such
times and to such extent as the Administrator deems reasonable

“and necessarf to assess compliance with any condition or regula-
tion applicable to the license, and to report to the Administrator
whenever such officers or employees have reason to believe there
is a failure to comply; : :

(@) to cooperate with such officers and employees in the
performance of monitoring functions; and -~

(3) to monitor the environmental effects, if any, of the oper-
ation of the ocean thermai energy conversion facility or plant-
s}u(l) in accordance with regulations issued by the Administrator,
and to submit such information as the Administrator finds to be
necessary and appropriate to assess environmental impacts and
to develop and evaluate mitigation methods and possibilities.

SEC. 111. SUSPENSION, REVOCATION, OR TERMINATION OF LICENSE.

_(a} Whenever a licensee fails to comply with any applicable provi-
gion of this Act or any applicable rule, regulation, restriction, or
condition issued or imposed by the Administrator under the author-
ity of this Act, the Attorney General, at the request of the Adminis-
trator, shall file an action in the appropriate United States district
court t{o— - '

(1) suspend the license; or -

-
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«(2) if such failure is knowing and cantinues for a period of 30
. . days after the Administrator mails notification of such failure by
" registered letter to the licensee at his record post office address,
revoke such license. : :
No proceeding under this section is necessary if the license, by its
terms, provides for automatic suspension or termination upon the
occurrence of a fixed or agreed upon condition, event, or time.
(b) If the Administrator determines that immediate suspension of
the construction or operation of an ocean thermal energy conversion
facility o;glantship or any component thereof is necessary to protect
ublic health and safety or 1 eliminate imminent and substantial
ga.uger to the environment established by any treaty or convention,
the ini r may crder the licensee to cease or alter such
construction or operation pending the completion of a judicial pro-
ceeding pursuant to subsection (2) of thissection. -

SEC. 112, RECORDKEEPING AND PUBLIC ACCESS TO INFORMATION.

(a) Each licensee shall establish and maintain such records, make
such reports, and provide such information as the Administrator,
after consultation with other interested Federal departments and
agencies, shall by regulation 1prescribe to carry out the provisions of
this Act. Each licensee shall submit such reports and shall make
available such records and information as the Administrator may

uest.

) Any information reported to or collected by the Administrator
under this Act which is exempt from disclosure pursuant to section
552(bx4) of title 5, United States Code (relating to trade secrets and
confidential commercial and financial information), shall not—

(1) be publicly disclosed by the Administrator or bX any other
officer or empioyee of the United States, unless the Adminigtra-

the public health or safety or the environment against an
unreasonable risk of injury, and \

(B) notified the person who submitted the information 10
days before the disclosure is to be made, unless the delay
resulting from such notice would be detrimental to the
public health or safety or the environment, or

(2) be otherwise disclesed except— .
{AXi) to other Federal and adjacent coastal State govern-
*  mentdepartments endagencies for official use,

(i) to amy committee of the Congress of appropriate
Jurisdiction, or
" (iii) purguant to court order, and : -

. (B)when the administrator has taken appropriate steps to
inform the recipient of the confidential nature of the infor-

mation. ‘ _ L

8EC. 113. RELINQUISHMENT Ui SURRENDER OF LICENSE. . )
() Any licensee may at any time, without ty, surrender to the

strator a license issued to him, or relinquish to the Admini

trator, in whole or iz pari, ary right to conduct construction or
operation of an ocean thermal energy conversion facility or plant-
ship, including part or &i: u =ity right of way which may have been
ﬁranted in conjunction with such license: Provided, That such surren-
er or relinquishment shall not relieve the licensee of an{ obligation
or habxh? established by tr.is or any other Act, or of any obligation or
liability for actions taken by him prior to such surrender or relin-
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quishment, or during disposal or removal of any components required
to be disposed of or removed pursuant to this Act.

(b) If part or all of a right of way which is relinquished, or for which
the license is surrendered, to the Administrator pursuant to subsec-
tion (a) of this section contains an electric transmission cable or
pipeline which is used in conjunction with another license for an
ocean thermal energy conversion facility, the Administrator shall
allow the other Licensee an opportunity to add such right of way to his
license before informing the Secretary of the Interior that the right of
way hasbeen vacated. . S

$EC. 114, CIVIL ACTIONS. -

(a) Except as provided in subsection (b} of this section, any person
having a valid legal interest which is or may be adversely affected
may commence a civil action for equitable relief on his own behalf in
the United States District Court for the District of Columbia when-
ever such action constitutes a case or controversy—

(1) against any person who is alleged to be in violation of any
provision of this Act or any regulation or condition of a license
1ssued pursuant to this Act; or .

(2) against the Administrator where there is alleged a failure of
the Administrator to perform any act or duty under this Act
which is not discretionary. ' .

In suits brought under this Act, the district courts of the United -
States shall have jurisdiction, without regard to the amount in
controversy or the citizenship of the parties, to enforce any provision
of this Act or any regulation or term or condition of a license issued
pursuant to this Act, or to order the Administrator to perform such
act or duty, as the case may be. ‘

{b) No civil action may be commenced—

(1) under subsection (aX1) of this section— _

(A) prior to 60 days after the plaintiff has given notice of
the violation to the Administrator and to any alleged vicla-
tor; or

(B) if the Administrator or the Attorney General has
commenced and js diligently prosecuting a civil or criminal
action with respect to such matters in a court of the United
States, but in any such action any person may intervene as a
matter of right; or

(2) under subsection (aX2) of this section prior to 60 days after
the plaintiff has given notice of such action to the Administrator.

Notice under this subsection shall be given in such a manner as the
Administrator shall prescribe by regulation.

(¢) In any action under this section, the Administrator or the
Attorney General, if not a party, may intervene as a matter of right.

(d) The court, in issuing any final order in any action brought
pursuant to subsection (a) of this section, may award costs of litiga-
tion (including reasonable attormey and expert witness fees) to
any party whenever the court determines that such an award is
ap(pro riate. . . .

e) Nothing in this section shall restrict any right which any person
or class of persons may have under any statute or common law to seek
enforcement or to seek any other relief. :

SEC. 115. JUDICIAL REVIEW.

' Any person suffering legal wrong, or who is adversely affected or
aggrieved by the Administrator’s decision to issue, transfer, modify,
renew, suspend, or terminate a license may, not later than 60 days
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after such decision is made, seek judicial review of such decision in

the United States Court of Agepeals for the District of Columbia. A

rson shall be deemed to aggrieved by the Administrator’s
ecision within the meaning of this Act if he— - .

(1) has participated in the administrative proceedings before
the Administrator (or if he did not so participate, he can show
that his failure to do so was caused by the Administrator’s failure
to provide the required notice); and :

(2) is adversely affected by the Administrator’s action.

SEC. 116. TEST PLATFORMS AND COMMERCIAL DEMONSTRATION OCEAN
THERMAL ENERGY CONVERSION FACILITY OR PLANTSHIP.

(a) The provisions of this title shall not apply to any test platform
which will not operate as an ocean thermal energy conversion facility
or platform after conclusion of the testing peried.

) The provisions of this title shall not :Fply to ownership,
construction, or operation of any ocean thermal energy conversion
facility or plantship which the Secretag of Energy has designated in
writing as a demonstration project for the development of alternative
energy sources for the United States which is conducted by, partici-

ated in, or approved by the Department of Energy. The Secretary of

nergy, after consultation with the Administrator, shall require such
demonstration Projects to abide by as many of the substantive
requirements of this title as he deems to be practicable without
damaging the nature of or unduly delaying such projects.

SEC. 117, PERIODIC REVIEW AND REVISION OF REGULATIONS.

The Administrator and the Secretary of the department in which
the Coast Guard is operating shall periodically, at intervals of not
more than every 3 years, and in consultation with the Secretary of
Energy, review any regulations promulgated pursuant to the provi-
sions of this title to determine the status and impact of such
regulations on the continued development, evolution, and commer-
cialization of ocean thermal energy conversion technology. The
results of each such review shall be included in the next annual
report required by section 405. The Administrator and such Secretary
are authorized and directed to promulgate any revisions to the then
effective regulations as are deemed necessary and appropriate based
on such review, to ensure that any regulations promulgated pursuant
to the provisions of this title do not impeé)e such development,
evolution, and commercialization of such technology. Additionally,
the Secretary of Energy is authorized to propose, based on such
review, such revisions for the same purpose. The Administrator or
such Secretary, as appropriate, shall have exclusive jurisdiction with
respect to any such proposal by the Secretary of Energy and,
pursuant to applicable procedures, shall consider and take final
action on any such proposal in an expeditious manner. Such consider-
ation shall include at least one informal hearing pursuant to the
procedures in section 553 of title 5, United States Code.

TITLE I—MARITIME FINANCING FOR OCEAN THERMAL
ENERGY CONVERSION

SEC. 201. DETERMINATIONS UNDER THE MERCHANT MARINE ACI‘; 1936.
(a)1) For the purposes of section 607 of the Merchant Marine Act,
1936 46 U.S.C. 1177), any ocean thermal energy conversion facility or
plantship licensed pursuant to this Act, and any vessel providi
shipping service to or from such an ocean thermal energy conversion
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facility or plantship, shall be deemed to be a vessel operated in the
foreign commerce of the United States. )

(2) The provisions of paragraph (1) of this subsection shall apply for
taxable years beginning after December 31, 1981.

(b)For the purposesof the Merchant Marine Act, 1936 (46 U.S.C. 1177
et seq) any vessel documented under the laws of the United
States and used in providing shipping service to or from any ocean
thermal energy conversion facility or plantship licensed pursuant to
the provisions of this Act shall be deemed to be used in, and used in an
essential service in, the foreign commerce or foreign trade of the
United States, as defined in section 903(2) of the Merchant Marine
Act, 1936 (46 U.S.C. 1244(a)). : :

SEC. 202 AMENDMENTS TO TITLE X1 OF THE MERCHANT MARINE ACT,
1936 .

_(a) Sectxde‘gn 1101 of the Merchant Marine Act, 1936 (46 U.S.C. 1271),
isamended—

- (1) in subsection (b) by striking “and” immediately before
‘“dredges” and inserting in lieu thereof a comma, and by insert-
ing immediately after “dredges” the follov_ving‘. “and ocean ther-
mal energy conversion facilities or plantships”, )

(2) in subsection (g) by striking “and” after the semicolon,
_(3) in subsection (h) by striking “equipping” and inserting in
lieu thereof “equipping and”’, and L
i 1(14) by adding at the end thereof a new subsection (i) to read as
ollows:

Definition. “(i) The term ‘ocean thermal energy conversion facili]? or plant-
ship’ means any at-sea facility or vessel, whether mobile, floating
unmoored, moored, or standing on the seabed, which uses tempera-
fure differences in ocean water to produce electricity or another form
of energy capable of being used directly to perform work, and
includes any equipment installed on such facility or vessel to use such
electricity or other form of energy to produce, process, refine, or
manufacture a product, and any cable or pipeline used to deliver such
electricity, freshwater, or product to shore, and all other associated
equipment and appurtenances of suc¢h facility or vessel, to the extent
they are located seaward of the highwater mark.”.

(b) Section 1104(aX1) of the Merchant Marine Act, 1936 (46 U.S.C.
1274(aX1)), is amended by striking “or (E)" and inserting in lien
thereof “(E) as an ocean thermal energy conversion facility or
plantship; or ().

(c) Section 1104(bX2) of the Merchant Marine Act, 1936 (46 U.S.C.
1274(bX2)), is amended by striking ‘“vessel;”’ and inserting in lien
thereof “vessel: Provided further, That in the case of an ocean
therma] energy conversion facility or plantship which is constructed
without the aid of construction-differential subsidy, such obligations
may be in an aggregate principal amount which does not exceed 87%
percent of the actual cost or depreciated actual cost of the facility or
plantship;”.

SEC. 203. OTEC DEMONSTRATION FUND.

+ {a) Title XI of the Merchant Marine Act, 1936 (46 U.S.C.
1271-1279b) is further amended by adding at the end thereof a new

section 1110 to read as follows:
?6“%’53‘1“2*;3: “Sec, 1110, (a) Pursuant to the authority granted under section
46 USC 1275, 1103(a) of this title, the Secretary of Commerce, upon such terms as

i

he shall prescribe, may guarantee or make a commitment to guaran-
tee, payment of the principal of and interest on an obligation which
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aids in financing, including reimbursement of an obligor for expendi-
tures previousily made for, construction, reconstruction, or recondi-
tioning of a commercial demonstration ocean thermal energy
conversion facility or plantship owned by citizens of the United
States. Guarantees or commitments to guarantee under this subsec-
tion shall be subject to all the provisos, requirements, regulations,
and procedures which apply to guarantees or commitments to guar-
antee made pursuant to section 1104(aX1) of this title, except that—

« (1) no guarantees or commitments to guarantee may be made

- by the Secretary of Commerce under this subsection before
October 1; 1981; : . '

“(2) the provisions of subsection (d) of section 1104 of this title

. shall apply to guarantees or commitments to guarantee for that

. portion of a commercial demonstration ocean thermal energy

, conversion facility or plantship not to be supported with appro-
priated Federal funds; : .

- ‘Y3) guarantees or commitments to guarantee made pursuant
to this section may be in an aggregate principal amount which
does not exceed 87% percent of the actual cost or depreciated
actual cost of the commercial demonstration ocean thermal
energy conversion facility or plantship: Provided, That, if the
commercial demonstration ocean thermal energy conversion
facility or plantship is supported with appropriated Federal
funds, such guarantees or commitments to guarantee may not
exceed 87% percent of the aggregate principal amount of that
portion of the actual cost or depreciated actual cost for which the
obligor has an obligation to secure financing in accordance with
the terms of the agreement between the obligor and the Depart-~
ment of Energy or other Federal agency; and

. ‘Y4) the provisions of this seetion may bé used to guarantee
obligations for a total of not more than 5 separate commercial
demonstration ocean thermal energy conversion facilities and
plantships or a demonstrated 400 megawatt. capacity, whichever
comes first.

- “(b) A puarantee or commitment to guarantee shall not be made
under this section unless the Secretary of Energgégxe consultation
with the Secretary of Commerce, certifies to the tary of Com-
merce that, for the ocean thermal energy conversion facility or
plantship for which the guarantee or commitment to guarantee is
sought, there is sufficient guarantee of performance and payment to
lower the risk to the Federal Government to a level which is
reasonable. The Secretary of Energy must base his considerations on
the following: (1) the successful demonstration of the technology to be
used in such facility at a scale sufficient to establish the likelihood of
technical and economic viability in the proposed market; and (2) the
need of the United States to develop new and renewable sources of
energy and the benefits to be realized from the construction and
successful operation of such facility or plantship.

“(c) A special subaccount in the Federal Ship Financing Fund, to be
known as the OTEC Demonstration Fund, shall be established on
October 1, 1981. The OTEC Demonstration Fund shall be used for
obligation tees authorized under this section which do not
qualify under other sections of this title. Except as specified other-
wise in this section, the operation of the OTEC Demonstration Fund
shall be identical with that of the parent Federal Ship Financing
Fund: except that, notwithstanding the provisions of section 1104(g),
(1) all moneys received by the Secretary pursuant to sections 1101
through 1107 of this title with respect to guarantees or commitments
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to guarantee made pursuant to this section shall be deposited only in
the OTEC Demonstration Fund, and (2) whenever there ghall be
outstanding any notes or other obligations issued by the Secretary of
Commerue pursuant to section 1105(d) of this title with respect to the
OTEC Demonstration Fund, all moneys received by the Secretary of
Commerce pursnant to sections 1101 through 1107 of this title with
respect to ocean thermal energy conversional facilities or plantships
shall be deposited in the OTEC Demonstration Fund. Assets in the
OTEC Demonstration Fund may at any time be transferred to the
parent fund whenever and to the extent that the balance thereof
exceeds the total guarantees or commitments to guarantee made
pursuant to this section then outstanding, plus any notes or other
obligations issued by the Secretary of Commerce pursuant to section
1105(d) of this title with to the OTEC Demonstration Fund.
The Federal Ship Financing Fund shall not be liable for any guaran-
t'i'ehes or commitmentg to guax;i.nt,ee u:.sneigit‘h;m.r;tlxlax:l;1 to this mzti::;i'

e aggregate unpaid principal amount of the obligations guaran
withaﬁe backing of the O’I{C Demonstration Fund and outstanding
at any one time shall not exceed $2,000,000,000. .

*(d) The provisions of section 1105(d) of this title shall appk\t
specifically to the OTEC Dempnstration Fund as well as to the Fund:
Provided, however, That any notes or obligations issued by the
Secretary of Commerce pursuant to section 1105(d) of this titie with
respect to the OTEC Demonstration Fund shall be payable solely
from proceeds realized by the OTEC Demonstration Fund.

h:(ﬁ)"Th_e Stg;zst on any obligat.iofn guaranteed Fncg;r thislsecnf ;gn
8 be inclu in income for o ter 1 of the
Internal Revenue Codirc?ﬁgﬁ.". puYpeses P

{bX1) Section 1103(f) of the Merchant Marine ‘Act, 1936 (46 US.C.
1273(f)) is amended by striking out “$10,000,000,000.” and inserting in
lieu thereof “$12,000,000,000, of which $2,000,000,000 shall be limited
to obligations pertaining to commercial demonstration ocean ther-
mal energy conversion facilities or plantships guaranteed pursuant
to section 1110 of this title.”.

(2) The amendment made by paragraph (1) of this subsection shall
take effect October 1, 1981,

TITLE II—ENFORCEMENT

SEC. 301. PROHIBITED ACTS.

It is unlawful for any person who is a United States citizen or
national, or a foreign national on board an ocean thermal energy
conversion facility or plantship or other vessel documented or num-
bered under the laws of the United States, or who is subject to the
juriediction of the United States by an international agreement to
which the United States is a party—

(1) to violate any provision of this Act, or any rule, regulation,

or order issued pursuant to this Act, or any term or condition of
any license issued to such person pursuant to this Act;
. (2) to refuse to permit any Federal officer or employee author-
ized to monitor or enforce the provisions of sections 110 and 303
of this Act to board an ocean thermal energy conversion facility
or plantshz%or any vessel documented or numbered under the
laws of the United States, for purposes of conducting any search
or inspection in connection with the monitoring or enforcement
of this Act or any rule, regulation, order, term, or condition
referred to in paragraph (1) of this section;
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(3) to forcibly assault, resist, oppose, impede, intimidate, or
interfere with any such authorized officer or employee in the
conduct of any search or inspection described in paragraph (2) of
this section;

{4) to resist a lawful arrest for any act prohibited by this
section; or

(5) to interfere with, delay, or prevent, by any means, the
apprehension or arrest of another person subject to this section
knowing that the other person has committed any act prohibited

- by this section. :
SEC. 302. REMEDIES AND PENALTIES.

. (aX1) The Administrator or his delegate shall have the authority to
issue and enforce orders during proceedings brought under this Act.
Such authority shall include the authority to issue subpenas, admin-
ister oaths, compe] the atiendance and testimony of witnesses and
the production of books, papers, documents, and other evidence, to
take depositions before any designated individual competent to
administer oaths, and to examine witnesses.

(2) Whenever on the basis of any information available to him the
Administrator finds that any person subject to section 301 of this title
is in violation of any provision of this Act or any rule, regulation,
order, license, or term or condition thereof, or other requirements
under this Act, he may issue an order requiring such person to
comply with such provision or requirement, or bring a civil action in
accordance with subsection (b) of this section.

(3) Any compliance order issued under this subsection shall state
with reasonable specificity the nature of the violation and a time for
compliance, not to exceed 30 days, which the Administrator deter-
mines is reasonable, taking into account the seriousness of the
violation and any good faith efforts to comply with applicable

uirements. .
re?b)(l) Upon a request by the Administrator, the Attorney General
shall commence a civil action for appropriate relief, including a
permanent or temporary injunction, any violation for which the
Administrator is authori to issue a compliance order under
subsection (aX2) of this section.

(2) Upon a request by the Administrator, the Attorney General
shall bring an action in an appropriate district court of the United
States for equitable relief to ess a violation, by any person subject
to section 301 of this title, of any provision of this Act, any regulation
issued pursuant to this Act, or any license condition.

{cX1) Any person who is found by the Administrator, after notice
and an opportunity for a hearing in accordance with section 554 of
title 5, United States Code, to have committed an act prohibited by
section 301 of this title shall be liable to the United States for a civil
penalty, not to exceed 325,000 for each violation. Each day of a
continuing viclatioh shall constitute a separate violation. The
amount of such civil penalty shall be assessed by the Administrator,
or his designee, by written notice. In determining the amount of such
penalty, the Administrator shall take into account the nature,
circumstances, extent and gravity of the prohibited acts committed
and, with respect to the violator, the degree of culpability, any history
of prior offenses, ability to pay, and such other matters as justice may

require.
“(2) Any person against whom a civil penalty is assessed under

paragraph (1) of this subsection may obtain a review thereof in the
appropriate court of the United States by filing a notice of appeal in
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such court within 30 days from the date of such order and by
simultaneously sending a copy of such notice by certified mail to the
Administrator. The Administrator shall promptly file in such court a
certified copy of the record upon which such violation was found or
such penalty imposed, as provided in section 2112 of title 28, United
States Code. The findings and order of the Administrator shall be set
aside by such court if they are not found to be supported by
substantial evidence, as provided in section 706(2) of title 5, United
States Code. .

{3) If any person subject to section 301 fails to pay an assessment of
a civil penalty against him after it has become final, or after the
appropriate court has entered final judgment in favor of the Adminis-
trator, the Administrator shall refer the matter to the Attorney
General of the United States, who shall recover the amount assessed
in any appropriate court of the United States. In such action, the
validity and appropriateness of the final order imposing the civil
penalty shall not be subject to review.

(4) The Administrator may compromise, modify, or remit, with or
without conditions, any civil penaity which is subject to imposition or
which hasbeen imposed under this subsection. '

«dX1) Any person subject to section 301 of this title is guilty of an
offense if he willfully commits any act prohibited by such section.

(2) Any offense, other than an oftense for which the punishment is
prescribed by section 103 of this Act, is punishable by a fine of not
more than $75,000 for each day during which the violation continues.
Any offense described in paragraphs (2}, (3), (4), and (5) of section 301
is punishable by the fine or imprisonment for not more than 8
months, or both. If, in the commission of any offense, the person
subject to section 301 uses a dangerous weapon, engages in conduct
that causes bodily injury to any Federal officer or employee, or places
any Federal officer or employee in fear of imminent bodily injury, the
offense is punishabie by a fine of not more than $100,000 or imprison-
ment for not more than 10 years, or both. -~ .

(e) Any ocean thermal energy conversion facility or plantship
licensed pursuant to this Act and any other vessel documented or
numbered under the laws of the United States, except a public vessel
engaged in noncommercial activities, used in any violation of this Act
or of any rule, regulation, order, license, or term or condition thereof,
or other requirements of this Act, shall be liable in rem for any civil
penalty assessed or criminal fine imposed and may be proceeded
against in any district court of the United States having jurisdiction
thereof, whenever it shall appear that one or more of the owners, or
bareboat charterers, was at the time of the violation a consenting
party or privy to such violation. : : :

SEC. 303. ENFORCEMENT.

(a) Except where a specific section of this Act designates enforce-
ment responsibility, the provisions of this Act shall be enforced by the
Administrator. The Secretary of the department in which the Coast
Guard is operating shall have exclusive responsibility for enforce-
rient measures which affect the safety of life and property at sea,

exercise such other enforcement responsibilities with respect to
vessels subject to the provisions of this Act as are authorized under
other provisions of law, and may, upon the specific request of the
Administrator, assist the Administrator in the enforcement of any
f-uvision of this Act. The Administrator and the Secretary of the
department in which the Coast Guard is operating may, by agree-
ment, on a reimbursable basis or otherwise, utilize the personnel,
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services, equipment, including aircraft and vessels, and facilities of
any other Federal agency or department, and may authorize officers
or employees of other departments or agencies to provide assistance
as necessary in carrying out subsection (b) of this section. The
Administrator and the Secretary of the department in which the
Coast Guard is operating may issue regulations jointly or severally as
may be necessary and appropriate to carry out their duties under this
section.

(b) To enforce the provmons of this Act on board a.ny ocean thermal
energy conversion facility or plantship or other vessel subject to the
provisions of this Act, any officer who is authorized by the
trator or the Secretary of the department in wl:uch the Coast Gua.rd is
operating may--

(1) board and inspect any vessel which is subject to t.he
provisions of this Act; :

(2) search the vessel if the officer has reasonable cause to
believe that the vessel has been used or employed in the violation
of any provision of this Act;

(3) arrest any person subject to section 301 of this title if the

94 STAT. 997

officer has reasonable cause to believe that the person has.

ct:gx‘xs:m:ltt.ed a criminal act prohibited by sections 301 and 302(d) of
ti e;

(4) seize the vessel together with its gear, furniture, appurte-
nances, stores, and cargo, used or employed in, or with respect to
which it reasonably appears that such vessel was used or em-
ployed in, the violation of any provision of this Act if such seizure
is necessary to prevent evasion of the enforcement of this Act;

(5) seize any evidence related to any violation of any provision
of this Act;

(6) execute any warrant or other process issued by any court of
competent jurisdiction; and - .

(7) exercise any other lawful authority. )

(c) Except as otherwise specified in section 115 of this Act, the
district courts of the United States shall have exclusive original
jurisdiction over any case or controversy arising under the provisions
of this Act. Except as otherwise specified in this Act, venue shall lie in
any district wherein, or nearest to which, the cause of action arose, or
wherein any defendant resides, may be found, or has his principal
office. In the case of Guam, and any Commonwealth, territory, or
possession of the United States in the Pacific Ocean, the appropriate
court is the United States District Court for the District of Guam,
except that in the case of American Samoa, the appropriate court is
the United States District Court for the District of Hawaii. Any such
court may, at any time-—

(1) enter restraining orders or prohibitions;

(2) issue warrants, process in rem, or other process;

(3) prescribe and accept satisfactory bonds or other secunty'
an

(4) take such other actions as are in the interest of justice.

{(d) For the purposes of this section, the term “vessel” includes an
ocean thermal energy conversion facility or plantship, and the term
“provisions of this Act” or “provision of this Act” inciudes any rule,
regulation, or order issued pursuant to this Act and any term or
condition of any license issued pursuant to this Act.

Definitions.

-
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TITLE IV--MISCELLANEOUS PROVISIONS

SEC. 401. EFFECT OF LAW OF THE SEA TREATY.

If the United States ratifies a treaty, which includes provisions
with respect to jurisdiction over ocean thermal energy conversion
activities, resulting from any United Nations Conference on the Law
of the Ses, the Administrator, after consultation with the Sécre
of State, shall promulgate any amendment to the regulations promul-
gated under this Act which is necessary and appropriste, to: conform
such regulations to the provisions of such treaty, in anticipation of
the date when such treaty shall come into force and effect for, or
otherwise be applicable to, the United States. . S

" SEC. 402. INTERNATIONAL NEGOTIATIONS.

The Secretary of State, in cooperation with the Administrator and
the Secretary of the department in which the Coast Guard is
operating, shall seek effective international action and cooperation in
support of the policy and purposes of this Act and may initiate and
conduct negotiations for the purpose of entering into international
agreements designed to guarantee noninterference of ocean thermal
energy conversion facilities and plantships with the thermal gradi-
ents used by other such facilities and plantships, to assure protection
of such facilities and plantships and of navigational safety in the
vicinity thereof, and to resolve such other matters relating to ocean
thermal energy conversion facilities and plantships as need to be
resolved in international agreements. ' )

SEC. 403. RELATIONSHIP TO OTHER LAWS.

(aX1) The Constitution, laws, and treaties of the United States shall
apply to an ocean thermal energy conversion facility or plantship
licensed under this Act and to activities connected, associated, or
potentially interfering with the use or operation of any such facility
or plantship, in the same manner as if such facility or plantship were
an area of exclusive Federal jurisdiction located within a State.
Nothing in this Act shall be construed to relieve, exempt, or immu-
nize any person from any other requirement imposed by Federal law,
regulation, or treaty. -

_(2) Ocean thermal energy conversion facilities and plantships
licensed under this Act do not possess the status of islands and have
no territorial seas of their own. )

(bX1) Except as may otherwise be provided by this Act, nothing in
this Act s in any way alter the responsibilities and authorities of a
g::is or the United States within the territorial seas of the United

{2) The law of the nearest adjacent coastal State to which an ocean
thermal energy conversion facility located beyond the territorial sea
and licensed under this Act is connected by electric transmission
cable or pipeline, now in effect or hereafter adopted, amended, or
repealed, is declared to be the law of the United States, and shall
apply to such facility, to the extent applicable and not inconsistent
with any provision or regulation under this Act or other Federal laws
and regulations now in effect or hereafter adopted, amended, or
repealed: Provided, however, That the application of State tazation
laws i8 not extended hereby outside the seaward boundary of any
State. All such applicable laws shall be administered and enforced by
the appropriate officers and courts of the United States outside the
seaward boundary of any State. )
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(c)(l) For the purposes of the customs laws administered by the
Secretary of the Treasury, ocean thermal energy conversion facilities
and plantships documentad under the laws of the United States and
hcensed under this Act shall be deemed to be vessels.

- (2) Except insofar as they apply to vessels documented under the
laws of the United States, the customs lawe administered by the
Secretary of the Treasury shall not apply to any ocean thermal
energy conversion facility or plantship licensed under the provisions
of this Act, but all foreign articles to be used in the construction of
any such facility or planiship, including any component thereof, shall
first be made subject to all applicable duties and taxes which would
be imposed upon or by reason of their importation if they were
imported for consumption in the United States. Duties and taxes
shall be paid thereon in zccordance with laws applicable to merchan-
dise imported into the customs territory of the United States.

SEC. 404. SUBMARINE ELECTRIC TRANSMISSION CABLE AND EQUIPMENT 42 USC 9164.
SAFETY.

(a) The Secretary of Energy, in cooperation with other interested Safety standards
Federal egencies and departments, shall establish and enforce such and requlations.
standards and regulations as may be necessary to assure the safe
construction and operation of submarine electric transmission cables
and equipment subject to the jurisdiction of the United States. Such
standards and regulaticas shall include, but not be limited to,
requirements for the use of the safest and best available technology
for submarine electric transmission cable shielding, and for the use of
automatic switches to shut off electric current in the event of a break
insuch a cable.

(b) The Secretary of Energy, in cooperation with other interested Report to
Federal agencies and departments, is authorized and directed to Congress.
report to the Congress within 60 days after the date-of enactment of
this Act on appropnatmns and staffing needed to monitor submarine
electric transmission cables and equipment subject to the jurisdiction
of the United States so as to assure that they meet all applicable
standards for construction, operation, and maintenance.

SEC. 405. ANNUAL REPORT. 42 USC 9165,

Within 6 months after the end of each of the first 3 fiscal years after m’"fg
the date of enactment of this Act, the Administrator shall submit to girarrars
the President of the Senate and the Speaker of the House of § r of
Representatives a report on the administration of this Act during Bouse.
such fiscal year. Such report shall include, with respect to the fiscal .
year covered by the report—

(1) a description of progress in implementing this Act;

(2) a list of all licenses issued, suspended, revoked, relin-
quished, surrendered, tenmnated. renewed, or transferred;
denials of issuance of licenses; and required suspensions and
modifications of activities under licenses;

(3) a description of ocean thermal energy conversion activities
undertaken pursuant to licenses;

(4) the pumb=r and description of all civil and criminal pro-
ceedings instituted under title ITI of this Act, and the current
status of such procecuings; and

(5) such recommendations as the Administrator deems appro-
priate for amending this Act.
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42 USC 9166.

42 USC 9167.

SEC. 406. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated to the Secretary of
Commerce, for the use of the Administrator in carrying out the
provisions of this Act, not to exceed $3,000,000 for the fiscal year
ending September 30, 1981, not to exceed $3,500,000 for the fiscal year
ending September 80, 1982, and not to exceed $3,500,000 for the fiscal

year ending September 30, 1983.

SEC. 407, SEVERABILITY. : o

If any provision of this Act or any application thereof is held
invalid, the validity of the remainder of the Act, or any other
application, shall not be affected thereby. ' _

Approved August 3, 1980.

LEGISLATIVE HISTORY:

HOUSE REPORT Noés}_q-isyaefomyﬁg HR. 6154 (Comm. on Merchant Marine
ant shenes, .
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CONGRESSIONAL RECORD, Vol. 126 (1980%: i
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July 21, HL.R. 6154 considered and passed House; passag d and S. 2482

in lieu.
WEEKLY COMPILATION OF PRESIDENTIAL DOCUMENTS, Vol. 16, No. 32
Aug. 4, Presidential statement. . .
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ABUNDANCE

AMBIENT
ATMOSPHERE

BACKGROUND LEVEL

BAR SCREEN
BATHYPELAGIC ZONE
BENTHOS

BIOCIDE

BIOFOULING
BIOTA
BIOTIC GROUPS

BIOMASS

BLOOM

CARBONATES

CEPHALOPODS

CHLOROPHYLL

APPENDIX C
GLOSSARY

Relative degree of plentifulness.
~

Pertaining to the existing conditions of the surrounding

environment.

A unit of pressure equal to the air pressure at mean
sea level, comparable to a 760 mm column of mercury.

The naturally-occurring level of a substance within an
enviromment prior to the unnatural additions of that
substance.

Heavy gauge bars which prevent damage to static or
traveling screens by large objects.

The biogeographic realm of the ocean lying between depths
of 1,000 and 4,000 m.

A category of marine organisms which live on, in, or near
the bottom of the ocean,

A substance which is capable of destroying living organisms.

The adhesion of various marine organisms to.underwater
structures.

Pertaining to life and living organisms, collectively
plants and animals.

Organisms which are ecologically, structurally, or
taxonomically grouped.

The weight of living matter, including stored food,
present in a population and expressed in terms of a
given area of the water column or volume of habitat.

An enormous concentration of plankton in an area, caused
either by sudden or gradual multiplications of organisms.

Salts or esters of carbonic acid.

A subgroup within the phylum mollusca. Typical members
include the squid and the octopus.

A group of green pigments which occur chiefly in
intercellular bodies called chloroplasts, active in
photosynthesis.
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CHLOROPHYLL a
CIRCULATION PATTERN
CLOSED=CYCLE SYSTEM

COLD WATER PIPE
CONDENSERS
CORROSION
CRUSTACEANS

DENSITY

DIATIOM

DIFFUSER

DIFFUSICN

DILUTION

DINOFLAGELLATES

DISCHARGE PLUME

DISPERSION

A pigment used in photosynthesis which serves as a
convenient measure of phytcoplankton biomass.

The general gecmetric configuration of oceanic currents
usually applied in synoptic oceanography.

A system in which the working fluid does not enter or
leave the system; but is used repeatedly.

That component of the OTEC plant which extends down to
approximately 1000 m in the sea, through which the cold
water is drawn to condense the working fluid.

The pertion of heat exchangers which conducts heat from
the gaseous working fluid to the cold water drawn from
the cold water pipe. 1In the process the vapor is
changed or "condensed” from a gas to a liquid.

The gradual erosion of a surface, especiélly by chemical
means. ‘ -

Animals with jointed appendages and a segmented external
skeleton composed of a hard shell or cruse. The group
includes barnacles, crabs, shrimps, and lobsters.

The mass per unit volume of a substance.

A minute, free=floating algae with an external skeleton
of silica, abundant world wide.

The section of discharge pipe which is modified, usually
through the addition of numérous ports or holes, to
ptomote rapid mixing of the discharge with the ambient
waters. : ) .

Transfer of mdterial (e.g., salt) or a property (e.g., A
temperature) by eddies or molecular movement. Diffusion

causes dissemination of matter under the influence of a
concentration gradient, with movement from the stronger

to the weaker solution.

A reduction in conecentration through the addition of
ambient watears.

.
i

Microscopic, planktonic organisms, which may péssess
characteristiés of both plants (photosynthesis) and
animals (ingestion of food); abundant world-wide.

1N

The fluid volume derived from the discharge pipe which
is distinguishable from the surrounding water.:

Dissemination of discharged water over large areas by
the natural processes of ocean turbulence and ocean

currents .
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DISSOLVED OXYGEN

DISSOLVED SOLIDS

DIVERSITY

ECOSYSTEM

ENTRAINMENT

EPIPELAGIC

EROSION

EVAPORATOR

FAR~FIELD

* FAUNA

FLORA

GELATINOUS ORGANISMS

HEAT EXCHANGER

HEAVY METALS OR
ELEMENTS

Amount of oxygen dissolved in a unit volume of water;
usually expressed in ml/liter at standard temperature
and pressure.

The dissipation of solid matter in solution, e.g., salt
dissolved in water.

A measure of the variety of species in a community
which takes into account the relative abundance of
each species. »

An ecological community together with its physical
environment, considered as a unit, each i{influencing the
properties of the other, and each necessary to the
maintenance of life.' ‘ 1

(1) The process by which organisms are drawn into the
intake pipes of OTEC; (2) the process by which ambient
waters are mixed with the discharge plume.

. Ocean zone ranging from the surface td 200 m in depth.

The group of natural processes including weathering,
dissolution, abrasion, and corrosion by which the
surface is removed from a metal.

The chamber in which the working fluid is vaporized
to a gas prior to passing through the turbine.

A somewhat arbitrary cutoff point between regions,
where the mixing of discharge is governed by the
discharge momentum, and the region where natural ocean
turbulence becomes the dominant factor in further
mixing of the discharge waters.

The animal population of a particular -location, region,
or period.
The plant population of a pérticular location, region,
or period.

A general term used to describe the large organisms
composed  of a jelly-like substance, including the
cnidarians, salps, siphonores, and ctenophores;
jellyfish.

A material (usually metal) with a high coefficient of
thermal conductance which is used to exchange heat
between the working fluid and the heat source or sink.

Elements which possess a specific gravity of 5.0 or
greater.



ICHTHYOPKANKTON

IMPINGEMENT

INDIGENQUS

INFAUNA

INITIAL MIXING

MACROZOOPLANKTON

M.A.N. BRUSHES

MARINE

MEGAWATT (MW)

MEROPLANKTON

MESOPELAGIC

MICROFLAGELLATES

MICRONEKTON

MICROORGANTISMS

MICROZOOPLANKTON

Fish eggs and weakly motile: fish larvae.

A situation in which an organism is forced against a
barrier, such as an intake screen, as a result of the
intake of water into a facility, such as a powerplant.

Having originated in and: being produced, growing, or
living naturally in a particular region or environment.

Animals which live buried in soft substrata.

That dispersion or diffusion of liquid, suspended
particulate, and solid phases of a material which
occurs within 4 hours after dumping.

Planktonic organisms with lengths between 200 and 2,000
microns, composed mainly of copepods, chaetognaths, and
larval forms.

Brushes which travel through heat exchanger tubes for
removal of microbial slime.

A

Pertaining to the sea.

One million watts. A watt is a unic .of power. It is
the amount of work done per unit time and is equal to
one joule/sec. One horsepower is equal to 746 watts.

Organisms which spend only a portiom of their life
cycle as plankton; usually composed of floating
developmental stages (i.e., eggs and larvae) of the
benthos and nekton organisms. Alsoc known as temporary
plankton.

Relating to the oceanic depths between 200 m to
1,000 m.

Protozoans which possess flagella as adult locomotor
organelles; generally considered to be the most
primitive of the protozoans.

Organisms coummonly collected in an Isaac-Kidd Midwater
Trawl. This group consists of weak-swimming nekton such
as mesopelagic fish, small squid, gelatirous organisms,
and £ish larvae.

" Microscopic organisms, including bacteria, protozoans,

yeast, viruses, and algae.

Planktonic animals with lengths between 20 and 200
microns, composed mainly of protozoans and juvenile
copevods.
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MIXED LAYER

NANNOPLANKTON

NEAR~-FIELD

NEKTON

NEUSTON

NUTRIENT
NUTRIENT-LIGHT
REGIME

ONE' PERCENT LIGHT
DEPTH

OPEN CYCLE SYSTEM

OPERATING CONDITIONS
ORTHO-PHOSPHATE
OTEC

OTEC~-1

OXIDATION

The upper layer of the ocean which is well mixed by
wind and wave activity, Within this layer temperature,
salinity, and nutrient concentration values are
essentially homogeneous with depth.

Minute planktonic plants and animals which are 50
microns or less in size and include algae, bacteria and
protozoans., Individuals of this size will pass through
most nets and are usually collected in centrifuges.

The near~field region is that region in which the plume
momentum is the dominant factor, controling entralnment
and mixing of the plume with the ambient receiving waters.

Free-swimming aquatic animals, essentially moving inde-
pendent of water movements.

A community of minute organisms which are associated with
the surface film of water; mainly composed of pontellid
copepods and the eggs and larvae of fish.

Any substance which promotes growth or provides energy
for biological processes.,

The overall condition of the nutrients and light in the
enviromment in relation to photosynthesis.

The depth at which light has been attenuated to 1
percent of its surface value; used to define the photic
zone; that depth above which net productivity of
phytoplankton may occur.

A powerplant system in which the coolant and/or working
fluid passes through the plant only once and is then
discharged.

The maximum value of winds, waves, or currents below
which OTEC-1 is able to operate.

‘One of the possible salts of orthophosphoric acid; one

of the components in seawater of fundamental importance
to the growth of marine phytoplankton.

Ocean Thermal Energy gpnversioﬁ.

The 1 megawatt test platform which will test the ocean
thermal energy conversion cencept.

The combination of a substance with oxygen. A reaction
in which the atoms in an element lose electrons and its
valence is correspondingly increased. Examples of
oxidation are the rusting of iron, the burning of wood
in air, the change from cider to vinegar, and the decay
of animal and plant material.
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OXYGEN MINIMUM LAYER

PARAMETERS."

PELAGIC

pH

PHOTIC ZONE

PHOTOSYNTHESIS

PHYTOPLANKTON
PLANKTON

PRIMARY PRODUCTION

RECRUITMENT
SALINITY

SPECIES

SPECIFIC GRAVITY

The portion of the water column in which the lowest
concentration of dissolved oxygen exists.

Any of a set of arbitrary physical properties whose
values determine the characteristics or behavior of
something, e.g., temperature, pressure and, density; a
characteristic element.

Pertaining to the open sea or organisms not associated
with the bottom.

The acidity or alkalinity of a solution as determined
by the negative logarithm of the hydrogen ion concen=-
tration.

The layer of the ocean from the surface to the depth
where 1light has been attenuated to 1.0 percent of the
surface value. The zone in which primary preduction
shows a net increase.

Synthesis of chemical compounds in light, especially
the manufacture of organic compounds from carbon
dioxide and a hydrogen source, with simultaneous
liberation of oxygen by chlorophyll-contalning plant
cells.

Minute passively floating plant life of a body of
water; the base of the food chain in the sea.

Organisms whose movements are determined by the
currents and not by their own locomotive abilities,

The amount of organic matter synthesized by organisms
from inorganic substances in unit time, in a unit
volume of water, or in a column of water of unit area
extending from the surface to the bottom.

Addition to the population by reproduction of new
individuals.

The amount of dissolved salts in seawater measured in
grams per kilogram, or parts per thousand.

(1) A group of organisms having similar character-
istics and capable of interbreeding and producing

viable offspring; «(2) A taxon forming basic taxonomic

groups which closely resemble each other structurally
and physiologically and in nature, interbreed and
produce fertile offspring.

The ratio of the density of substance relative to the
density of pure water at 4°C.
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STANDING STOCK
STRESSED

SUSPENDED SOLIDS

TERRIGENQUS
THERMAL EFFICIENCY
THERMOCLINE

TOTAL RESIDUAL
CHLORINE (TRC)

TRACE CONSTITUENT

TROPHIC LEVELS

TURBIDITY

UPWELLING

WABRM WATER PIPE

WATER MASS

WORKING - FLUID

The biomass or abundance of living material per unit
volume or area of water.

A state caused by factors which tend to alter an
existent equilibrium, or normal state.

Finely divided particles of a solid temporarily
suspended in a liquid, such as soil particles in
water, expressed as a weight per unit volume.

Being or relating to oceanic sediment derived directly
from the destruction of rocks on the Earth's surface.

The ratio of the work done by a heat engine to the heat
energy absorbed by it.

The region of the water column where temperature
changes most rapidly with depth.

The summation of the chlorine concentrations in various
compounds in water, including hypochlorous acid
hypochlorite ion, chloramines, and other chloro deri-
vitives.

An element or compound found in the environment in
extremely small quantities.

Any of the feeding levels through which the passage of
energy of an ecosystem proceeds. Typical marine trophic
levels include: phytoplankton, zooplanktom, and fish.

A reduction in transparency, as in the case of seawater,
by suspended sediments or plankton.

The rising of water toward the surface from subsurface
layers of a body of water. Upwelling is most prominent
where persistent wind blows parallel to a coastline so
that the resultant wind current sets away from the
coast. The upwelled water, besides being cooler, is
rich in nutrients, so that regions of upwelling are
generally areas of rich fisheries.

That component of the OTEC plant through which the
warm, surface water used to vaporize the working fluid
is drawn.

A body of water usually identified by its temperature-
salinity (T-S) curve or its chemical content.

The medium in an OTEC plant which is vaporized by warm
ocean water, passed over a turbine to genmerate electri-
city, and finally condensed by cool ocean water to be
recirculated through the closed system.
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ZOOPLANKTON

The passively flodting or weakly swimming animals of
an aquatic ecosystem.
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